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To the Right Honourable : 


THOMAS 


EARL of Pembroke, 
PRESIDENT 


OF THE 


Rapal Horctety. 


My Lorp, 


Hough Ambition is one thing, that 

carries me to addrefs my felf to 

a Perfon of your Honour, and 
Ingenutty ; yet there is a more common Prin- 
ciple of felf-prefervation, which concurrs, 
and direéts me to feck that Patronage, 
which will befpeak not only the Fuftice, but 
H Nasr i the 
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The Epiftle Dedicatory. 
the Candour of every Reader. And _feeme 


the Royal Society have fo great a fenfe 


of their happine/s, when'they are to act under 
the influence, and conduct of fo Wife, and 


Honourable a Prefident, I cannot queftion 


my own fafety under the name of fo great a 


« Patron. When Ireflect upon my felf, that am 


a tender, and an infantile Author, I find 
nothing but fear, and difcouragement, as I 
am in danger of “being Overlaid by every 
little Cenfure; but, when I confider my felf 
under the Umbrage of a Perfon, whofe Ex- 
ample, and Authority may prevail with the 
World to be generous, and to imitate thofe 


rae 
Vertues, which they fo much admire in your 


Lordfhip, this frees me from that. diffdence, 
and timorous concern, which the: cenforious 
temper of the Age, and the fenfe of my own 


weakne/s are apt to create. 


But although it may reafonably be thought, 
and I have confeft, that I now defign my 
own fapety; that this Treatife-carries your 
Lordfhips name as an Amulet againft thofe cen- 


ures, 


The Epiftle Deaicatory. 
fares, which I vexpofext tos. yet it will at the 
fame time appear to beny duty to prefent to 
your sLordfhip, that.,. which the Relation 

_ you béar tothe Royal, Society, gives you 
a Title to. I do therefore..bumbly offers 
and dedicate thefe. Difcourfes to your Lord- 
[hip as a teftimony of that profound refpect, 
which is due to a Perfon of your Quality, and 
extraordinary Character, and it 1s certain, 
that. every’ Member of. the Society {peaks 
the Senfe of the whole, when he expreffes 
the greateft-deferenceto: your Fdonour. 


Having <thereforeconfulted my Duty, as 
well as my Intereft in this thing, Ibope there 
is no one will think my addreffes a rude 
tranferefion of the Laws of Decency. I 
mut confe/s, that thefe Difcourfes are too 
mean, and unpolifhed to deferve your Lord- 
fhips Patronage, but fince the defires of the 
Society did imcourage my defign to pub- 
lifh them, -this feems not only to make them 
capable of it, but to blefs them with a Tt- 
tletoit, I do therefore prefume humbly to 


A 4 beg 


_ 


The Epiftle Dedicatory. 
beg they may not offer themfelves to the 
World without the advantage of your Fa- 
vour , which will. render them ‘more> ac- 
ceptable, and gratifie to the utmoft the am- 
bitious defires of, | A ds | 


My Lord, 


Your Lordfhips moft humble, 


and moft obedient Servant, 


Clopton Havers. 


To the moft Worthy 


Dr. RICHARD MORTON, 
PEL LO Ww 


OF THE 


Colledge of Phyfi clans. 


coe asap lr 
¥ Have been a long time obliged by 


a continued feries of your Favours, 
| and fuch.as| wonld naturally, and 
irefaltibly, fuggeft the thoughts, of gra 
titude to any one, that has not debauch- 
ed thofe Principles of Reafon, and Ju- 
ftice, which are common to all Men . 
and I cannot with any fatisfaction live 
a mg involved 


involved in fo great a Debt without an 
attempt tomake fome grateful returns. 
And when I have this opportunity to 
. make a publick acknowledgment of 
-thofe Obligations, by which I have: - 
plainly loft ‘the “Title I had:to my A ae 
and come under your commands, Lo” 
darenot bé guilty of that filencey by 
which I muft feem either’ infenfible, 
and no Man, or ungrateful, and the 
worft of Men. I muft own it as one 
of the kindeft'Providences of Heaven, 
that Thad the happinefs, Sir, not only to 
be directed in my Studies by you, but 
by your particular favour to injoy?ma- 
ny other great, and extraordinary ad- 
wantages; to all which under the Al- 
‘mighty God I owe what Imay- pretend 
‘toin-Phyficks' I do therefore. as an. ex- 
-preffion of ‘that Refpect; and Gratitude, 
which are due from me, humbly’ prefeac 
‘you with thele Difcourfes, ‘and-although 
-Pfhiall never be able to fatishe that Debr, 
which I have ‘contratted, “yet this will 
IY LOV ie he 


bea demonftration of my iiclinatiois 
to. be Juft, and Grateful. And theté 
is no one can bé-infénfible, how far'l 
I ath in Jultice bound to render to’ you 
that, which is an account of the ‘Ta- 
lent, which you,~Sir, have incrufted 
me with, and fo far as I am_ capable 
taught me to improve. 


What entertainment thefe Difcourfes 
will find im the World I know nor. If 
cannot have fo foolifh an opinion of 
my felt, orichem, as to think they are 
free from thofe imperfections , which’ 
will betray the weaknefs of-their Au- 
thor, aud perhaps there are {ome things, 
which Candor it felf cannot overlook. 
However the fecurity I fhall have from 
your Patronage, gives me the profpect 
of a more kind, and candid reception, 
‘than they can deferve. WhichI mutt in- 
genuoully acknowledg carries fo much of 
an Obligation in it; that whilftlam en- _ 
deavouring to difcharge one Duty, I am 


fenfible 


fenfible Icontract a frefh Debt. Thus 
in the very expreflions of my Devotion 
to, your fervice I meet with Arguments, 
which confirm my refolutions to be, 


Sir, 
Your moft bumble, 
and faithful Servant, 


Clopton Havers, 
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The firf. Difcourfe of the Membrane, 
the Nature, Conftituent Parts, and 
Internal Structure of the Bones. Read 
Aug. 7. and Oétob. 23. 1689. 


HE Introduttion Pag. x 

Of the manner of Generation p. 6 

Of the Periofteum | p- 14 
Of the Defignx of the Periofteum p25 
Of the Nature of the Bones p. 30 
Of the Conftituent parts of a Bone p. 31 
Of two forts of Pores formed in the Bones for 
the difpenfation of the Medullary Oil to their 
Subftance : p.43 
Of the Superficies of the Bones P. 49 
Of the Pores of the Os Frontis,&c. pp. 52 
Of the paffages of the Medullary Veffels into 
the Cavities of the Bones p57 
Of the large Cavities, and Latice work of the 
Bones | p60 
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the fmaller Cavities of the Bones p. 71 
of the Blood Vefféls of the Bones p. 74 
Some obfervations of the Teeth p. 78 


The Second Difcourfe of Accretion, and 
Nutrition Read Oéfob. 30. and Nov. 


gh fit 


of Glandular Seeretion - Bi59 

OF the general agreement of the’ Glandasi or 
- thofe Colatery, Organs, which coufft of many 
Small Glandules,~ and Jerve for the fepara- 
tion of any matter from the.Mafsof Blood 

: p. 100 

The manner of Glandulat Secretion p.. 10g 
Of the Nutritious Glandules . \ Pe TE2 
Of the manner of Accretion ‘peahy 
Of the limitation of an Animals growth pP.126 
Of Nutrition P-E 33 
Of the Accretion, .avd Nutrition particularly 
of the Bones p- 142 
Of the Incurvation of the Bones in the Pe 
» £48 

Of the knottinefs of the ends fs fome “tl * 
Bones in the Rickets, p- 1.56 
Of the Nodes én the Bones from the Lues Ve- 
nerea p.1s7 
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The, Third: Difcourfe of the Marrow. 
Read January 29. 1689. 


F the Medullary Blood-Veffels _ p. 162 

Of the Membrane of the Marrow p.16 3 

Of the Bags, avd. Veficles or Glandules of the 
Marrow p- 166 
The paffages of the Medullary Oi] ixzo the 
Interftices of the Foynts p. 172 
Of the different: colour, and cowfftence. of ife- 
veral parts of the Marrow 2175 
Of the Ofe of the Marrow, or Medull.Oil p. 178 


+ otesmemey 


The Fourth Difcourfe of the Mucilaginous 
Glands, Read Nov.20. and 27. 16809, 


F the Mucilaginous Glands of the Foynts 

:  p. 187 

The Sorts of them p. 190 
Of the Structure, and particular fituation of 
them, which are coufiderable p. £92 
Of the Mucilaginous Glands ferving to the 
Miufcles, and Tendons p- 199 
Of the Nature, and Oe of the Mucilage p.201 
Lhe ufe of the Fat, which 1s separated amongft the 
Mufcles, and the reafon, why tt 7s wafted upon 


| continued, and hard labour, or exercife p. 205 


The INDEX 
Of the manner, how the Mucilage is made, and 
of the uferof. the Spleen p. 210 
Several Experiments made with the Macil. p.217 
Of a Rheumati{m « p. 223 
Some general Rules in the Cure of a Rheumatifm 
p. 242 
Of the Gout p. 249 
The manner how the Tophi are produced in a 


Nodofe Gout ip. 262 


The Fifth Bifcourle of the Cartilages. 
Read Auguft 13. 1690. 


© F the nature, and flexibility of the Carti- 


blazes p.270 
The reafon of their flexibility explained - pin9t 
The caufe of their refiitutzon, or endeavour to 

return to their natural jigure when they are 

bent. 274 
The difference between a Bone and a Cartilage 

P. 27 
Of the Membrane of the Cartilages. pe ite 
Of their Blood-Veffets p. 282 
Of the ufe of the Cartilages belonging to the 
true Rips pi284- 
How they contribute to the enlargement of the — 
Cavity of the Thorax ix Infpiratzon Pp. 288 
How they con{pire in the Contrattion of the Breaft 
in expiration | p: 298 
The | 
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DISCOURSE 
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MEMBRANE, 

THE | : 
NeA UR B 
Conftituent — Parts, 
| AND 
INTERNAL STRUCTURE 
Of the 


BON:E S 
INTRODUCTION. 
A no Faculty has received greater Ad. 


ditions to zits Improvement in this laff 

Age than Phyfick, fo no part. of that 

has been more tempting; or more fuccefsfully 
purfued than Anatomy. The Diffections of ma- 
ny preceding Ages turnd to * {mall accouut 2 
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2 INTRODUCTION. 

fo that many of the mot admirable Contrivan- 
ces of Nature, and of the greate/t Wonders in 
the leffer World were inobferv’d, till the Cu- 
riofity of fome ingeniows Men, animated with 
the hopes of fome wew Difcoverdes, pat them up- 
on farther Enquiries, in which their Induftry, 
and Felicity carried them fo far, that the Ex- 
iftence of fome parts before unknown, the Na- 
ture, Structure, and Ofe of others began to 
appear. But although the Scrutiny, and Obfer- 
vations of our Age about fome of the Parts 
have been very accurate, we have been only 
coafting about others ; particularly, about the 
internal. Fabrick, and fome other things of the 
Bones, our Searches have been carelefs, our 
Notice flight and tranfient ; not but that they 
deferve our flricte/t' Enquiry, and feriows Re- 
marks: for I do not fee, but the Almighty Ar- 
chitedh has equally .demonftrated his Divine 
Skill ein the\-whole firudiure of thefe Parts, 
which he has made of groffer Matter, a in the 
Formatios of thofe, whtch confit of fifted, and 
more refined Particles, And how curious the 
Hand of Heaven'has been in the Framing, and 
Ordering of this Timber-work of our Bodies, 
may perbaps appear alittle from this Difcourfe ; 
a little, I fay, becaafe I am too fenfible, that 
after all my endeavours to att both the Philo- 
Sopher, and.the Anatomift, 1 am tufinitely un- 
jut tomy Arguments; however, what I have 


obfervd, 


Inrropucrion, 3 
obferv'd, itis both my Duty, and my prefent 
Defign to communicate to this Honorable Soci. 
ety; and as there are feveral things will oc- 
cur, which deferve and require a Philofopbical 
Solution, fo I fball endeavour to account’ for 
them, -by explaining the manner, in which they 
are produced, or confidering the Reafoys, why 
Nature has ordain'd them, as I fhall have ve- 
cafton. . ge WRAY 
In {peaking to this Argument, I hall pur- 
pofely omit “the notice of the different Fi- 
gures of the Bones, the diverfe manner of their 
Conjunction, and what has been commonly ob- 
ferv’d; and that I may prefent you with a 
Scheme of thofe general Heads, which I-de- 
fig to treat of, they foal be thefe which fol- 

ow : 


Firff, The Periofteum, or that Membrane, 
which invefis the Bones, which being -infer- 
vient to feveral ends, J [hall confider the 


Oe of 


Secondly, The Bones themfelves, where I 
fhall endeavour to give an account of their Na- 
ture, their-Conftituent Parts, Interral Struttare, 
and the Pores, and Paffages, which aré formed in 
them; as alfo of thofe-Blood-Veffels, which 
Serve for their Accretion, and Nutrition: And 


ws the Teeth area fort of Bones different from 
5B. 2 , all 
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4. InrRODUCTION, 
all others, I fhall add fome particular Remarks 
concerning them. | 


Thirdly , I intend to explaiw the manner 
how Accretion asd Nutrition aré performed, 
jirft in general, and then particularly, with re- 
Spect to thofe Parts, which are our prefent Sub- 
ject... And in treating of thefe great Affairs 
of Nature; I fhall take occafion to make fome 
digrefion about the manner of Glandular Se- 
cretion, concluding this Head with the Etio- 
logy of thofe fymptoms inthe Rickets, wherein 
the Bones are concerned, and Venereal Nodes. 


Fourthly, Iam to Qlve an account of the Ob- 
Servations, which. I have made of the Mar- 
tow, and to defcrite the Blood-Veflels there- 
unto belonging, which when I have done, Ide- 
Sign bo coufider the fe. of this Oleaginows Sub- 
fiauce. 


Fifthly, I have a particular fort of Glands 
to give an account of, which I have obferu d in 
all the. Foynts. I fhall defcribe the Structure, 
and Situation of the moft coxfiderable of them, 
and then enquire into the Nature, and Ofe of 
that Liquor, which is feparated by them. And 
becaufe the Obfervation of thefe Glands will be 
very ferviceable to us in exphaining the Caufe 
of a Diftemper, or two, that affect the Parts, ix 

| which 


INTRODUCTION. 5 
which they are feated: I fhall fay fomething 
concerning thofe Diftempers, which will be firft 
aRheumatifm, and fecondly the Gout. 


Sixthly, and laftly, I fhall conclude my Dif- 
courfes with an account of the Cartilages; ex- 
plaining their Nature, defcribing thezr Mem- 
brane, and their Structure, and engutring into 


the Ofe, particularly of thofe which are united 
to the true Ribs. 


VG tte sh The Manner of 4 : 
GENERATION. 


IT may perhaps be thought reafonable, 
and methodical by fome, to begin my 
Difcourfe with the Original of my Argu- 
ment, and to offer fomething concerning 

the manner, how the parts, of which I am to 
Treat, are firft formed, and although the 
manner of an Animal's formation, whether it 
be generated in the Womb, or out of it, is 
One of the great Arcana’s of Nature, and that 
Which neither our Senfes can obferve, nor any 
thing of Art or Mechanifm imitate; yet we 
may make our conjectures, and find out fome © 
probable, and rational Hypothefis for our {a- 
tisfaction. 

The Antients for want of thofe difcoveries, 
which fince their time have been made, had a 
Notion that the Semen of the Man was a part, 
of the Conception :: chat the Woman had a 
true Seed, and a compofition arifing from the 
mixture of the Seed of the Male, and Female, 
was the material caufe of the Bones, as “ 

| a 
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‘The manner of Generation. 7 


all other parts, which they termed Spet- 
matick. But de Graef has better informed 
us, and taught us to explode that Opinion, 
fo that it neither admits of a Defence, nor 
needs a Refutation, fince he has. difcovered 
to us Nefts of Eggs in Viviparous Animals, 
and that in the Bellies of Women. 

The Origine therefore even of the highelt 
Animal being from an Egg, it may perhaps, 
if duly confidered, fecm moft probable that 
the Bones, and all other parts are by the ad- 
mirable Stenography of Divine Providence 
delineated in the Egg, whilft it is in the Ova- 
rium, and before the Female is impregnated. 
Neither can it feem improbable, rhat fo many 
parts fhould be deferibed within the circum- 
ference of fo {mall a Body, when we. confider 
the minutenefs of fome Animalcula, and that 
notwithftanding they confift of Spirits, ‘Hu- 
mours, and a multiplicity of Organical) parts. 
And if we fuppofe an analogy between thefe 
Egos, and the Seeds of Plants, which itis rea- 
fonable todo; the Obfervations which are to 
be made of the one, may direct usin our Hy- 
pothefis concerning the other, and favours 
our Notion, when we fee the Rudiments, 
the Leaves, the Stem, and Radicle..ot a 
Plant, ate to be found in the Seed before 
it falls into the Womb of the Earth, and under 
the generating influences of the Heavens. It 

B4 18 


te ed By : : 
ae a EE CMAN Et ASR SLY 
ett be Ps Fe (ere Fs oe Se 
F hate nb el sata Cap nt alt aga Nae Scag Sy? 


Se 
<< e 
f 


ap ee mets ope REP”) 


The manner of Generation. 


is true the parts of an Animal, whilft they 


ly within the compafs of an Egg, are indi- 
{tinguifhable unto us, and muft neceflarily be 
fo until, and for fome time after the Vivifick 
Spirit of the Semes has put the fluid, and 
volatile Particles into motion, after the firft; 
and efficacious impreffions of which the af. 
fair of Generation feems to be carried on in 
this manner: to wit the Particles, which are 
the firft Principles of the Humours, and al! 
thofe, which are difpofed for an activity, be. 
ing by this motion put into a Fermentation, 
are ratifyed, and expanded, and thereupon 
requiring a largerfpace, than that, which was 
‘capable of containing them, whilft they were 
more quiet, and by Nature difpofed in fuch 
an order, as. to ly within thofe bounds, which 
the convenient magnitude of the Fee could 
not allow them to exceed before an Impregna- 
tion, they begin to dilate the Cavities, and 
Veflels, which contain them. Being put into 
motion, though at firft it be languid, and 
proportionate to the tone of. thofe parts, 
Which are afterwards folid, they naturally 
endeavour to perfiftinit. And although their 
firft, and natural tendency, after they are 
moved, cannot be thought to be the fame in 
all the parts, that are thus agitated, yet by the 
contraction, and pulfeof the Heart, it comes 
to be directed in all of themtothe fame general 

termi- 


The manner of Generation, 9 


terminus ad quem, that is the Veins. For 
whether this Fermentation be excited in alf 
thofe Particles at the fame time, which 
afterwards appear in the form of a Humour, 
or are exalted into Spirits; or be firtt begun 
inthe Punctum. faliens, or that which is after- 
wards the great Elater of the Blood, the 
Heart, “twill come to the fame thing, 

If the Fermentation be excited in all that 
matter contained in the Ventricles of the 
Heart, and all the Arterial Channels at the 
fame time, though there follows a great ya- 
riety in the tendency of the motion of thefe 
Particles, fo that fome fly one way, at leaft 
endeavour it, and others another, yer ftill the 
Heart has the afcendant over all of them, {o 
that the pulfe of this Machine, andthe power 
and motion of thofe Particles, which are im. 
mediately propelled by it, direct the courfe, 
and order the tendency of all the reft, fo thar 
at laft they come to be all moving cowards 
the extremities of the Arteries, and to the 
Veins, which fucceed to them. 

If we fuppofe the Fermentation in the be- 
ginning to be partial, and excited only in thar 
matter, which lies within the Cavities of the 
Heart; as I am apt to think, that the Veflel, 
which afterwards appears to be the Umbilical 
Vein, has ics courfe always towards, and ter- 
minates in the Membrane of the Ovarium, 

i where 
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where there is a Pore, by which the fpirituous 
Vapour, or fermentative Particles of the Seed 
entring the fmall duct, is conveyed to the 
Heart, and that to both Ventricles in a 
manner at the fame time; fo that whilft one 
part of them actuates that matter, which 
lay in the right Ventricle, the other with 
their full vigor and vertue , communicate’a 
motion to that, which is contained in the 
left: and to this end Nature feems to have 
formed the Foramen Ovale in a Fetus, by 
which there is a paflage from the Vena 
Cava, into the Vena Pulmouaris , and fo in- 
to the left Ventricle, without ever com- 
ing into the right, that fome part of the 
Seminal Spirit’ may be immediately difpenfed 
to the left Ventricle, and agitate the Parti- 
cles contained in it, before it has fpent, or 
weakened its force by acting upon other mat- 
ter. I fay if the Fermentation be thus par- 
tial, we may conceive how the Particles in 
both Ventricles being rarifyed, and expanded, 
dilate them, and oblige the Fibres of the 
Heart to a renitency, and contraction, and 
fo givethem the occafion of beginning to make 
a Palfe, by which contraction, and the ex- 
pulfion of fome part of that matter, which was 
lodged within the Cavities, they not only com- 
municate a motion fucceflively to thofe parts, 
which are contained in the “dorta, and all 
the 
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the Veflels, which are propagated from it, 
but direct and determine their motion towards 
the Veins ; and thus the fluid parts begin their 
Circulation. And as by the motion and expantfi- 
on of thefe Particles the Arteries are diftended ; 
fo partly by this expanfion, partly by the 
more direct preflure of that matter, which is 
in Circulation, the extremities of thefe Veflels, 
and the paflages into the Veins, which begin 
where they terminate, will be opened, and 
fo the circulatory courfe of the Blood will be 
continued into the venofe Channels. And bee 
caufe the putting the Blood into a due, and 
certain courfe of Circulation is a bufinefs of 
great importance, abfolutely neceflary to the 
Life, and regular encreafe of the Fetus, as 
well as in the whole courfe of our lives.after 
the Birth; therefore there feems to be a par- 
ticular contrivance for the more effectual ac- 
complifhing of this defign in the Canalis Arte- 
riofws, by whichthe Blood, that after the Fe- 
ws is excluded, is driven out of one Ventri- 
cle into the other through the Lungs, at this 
time paffes directly out of the right into the 
Aorta, and this Ventricle, which after. the 
Birth neither adds to, nor determines the mo- 
tion of the Blood in the great Artery, does 
evidently, whilft the Ferzés isin the Womb 
confpire with the left in the agitation of thac 
matter, whichis inthe Aorta, and by the me- 

diation 
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diation of the Particles, which it immediately 
propels, makes a preflure upon it to drive it 
on in the Arterial Channels, as well as the 
left Ventricle does. The reafon why the 
courfe of the Blood is diverted from. the 
Lungs, I know, is commonly fuppofed to bg 
becaufe the Fetus does not refpire in the 
Womb. But this does not feem to me a fuf- 
ficient reafon; for though it is not neceflary 
that the Blood fhould Circulate through the 
Lungs, upon the account of refpiration, yet 
Edo not fee it would be either impoffible, or 
inconvenient for it to have its courfe through 
them, before the Ftws isexcluded, and comes 
to breath. There are the fame paflages or 
Pneumonick Veflels before, .as after the 
Birth. And what though the Lungs do al- 
ways fubfide, do they not che fame in expi- 
ration? Nay does not the paflage through 
thefe Veffels feem more free and eafie, whilft 
the Lungs fubfide, than when they are in- 
flated, and all the Broxchia, and Veficles di- 
ftended, at which time theBlood-Vefliels mutt 


_neceffarily be more compreft and ftreightned 2 


But fuppofing the Blood could not have a free 
paflage through the Lungs of a Fetus, and 
the defect of refpiration forbad it; yet 
this is no reafon, why the right Ventricle 
fhould propel the matter it contains, into the 
Aorta, and not throw it into the left by fome 

| con- 
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contrivance like the Foramen Ovale. So that 
we may reafonably think there. was this de- 
fign, to bring both Ventricles into a Confpi- 
racy to determine the motion of the Particles, 
which are yet to be’ fettled in a due courfe, to 
the Veins, and to drive them on through all 
the Stages of Circulation. 

_ Inthe fame manner, as the extremities of 
the Arteries are opened, that is both by the 
expanfion, and direct prefiure of the Particles, 
which move in them, the Pores of the Glan- 
dules, whether feated in the fides, or at the 
extremities of the Arterial Channels, which 
before were clofed, will be dilated, whereby 
they become fit for, and begin to perform fe- 
cretions, thenare the Spirits feparated by the 
Brain, and when this habitation of the Soul is 
furnifhed, and as foon as a fufficient quantity 
of Spirits are fupplyed to irradiate the Syfema 
Nervofum, then may probably be the time, 
when the Soul of ahumane Fetus is infufed, 
and. takes poffeffion. The Nutritious Glan- 
dules among{t others beginning to perform 
their Office, do give the Bones, and all the 
folid parts a continual fupply of fuch Parti- 
cles, as are of their own nature, and fit to be 
apponed to them, whereby they increafe; 
and as the vigor, and preflure of the Spirits 
grows ftronger, and as it were knocks thefe 
Particles nearer to one another, the parts be: 


gin 
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gin to fhew fome folidity, to difcover their 
nature, and become vifibly diftint. And 
this Hypothefis, how ftrange fo ever it may 
feem to fome, does give us a clearer, and 
more intelligible Notion of the manner of 
Generation, and the effects of the Semex upon 
the Egg, than what has been faid of that pla- 
{tick power, which has been fuppofed to be 
in the Seed of the Male, and to form the parts 
of an Animal from a rude and indigefted 
Chaos. But pafs off from thefe conjectures 
to the confideration of that Subject, I have 
propofed to Treat of, which docs in many 
things offer it felf to our Senfes, and en- 
courages us with fairer promifes of certainty, 
and fatisfaction, and I begin with that part, 
which firft prefents it {elf to our view, and 
obfervation, the Perioffeum. 


Of the PerrosTEeUM. 


HIS isa thin tranfparent Membrane, 
made up ot moft minute, and curious 
threads, endued with an acute fenfe, and ex- 
panded over the Bones. The Fibres, of which 
it confifts, arenot interwoven one within ano- 
ther, but difpofed in feveral Series one over 
the other. Ic is‘imfome parts thicker than in, 
others, 
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others, and confequently lefs tranfparent. 
In fome places it offers its fuperficies fairly to 
our view, that is where no Mutcles have their 
Origination, nor are immediately inferred 
by their Tendons, (though it is true every 
where elfe there are fome Filaments inferted 
into it from the Membrane of the Mufeles) and 
where it may be obferved, though it is not 
exactly fmooth, it is more equal, than on that 
fide, which lies next to the Bone ; for on this 
part it has every where inequalities, fome 
whereof are inthe form of ridges, others are 
{mall Protuberances of divers other figures, 
fome round like little Mole-hills, fome Oval, 
c. to {peak briefly of which, they are cor- 
refpondent to fome fuperficial Cavities formed 
upon the Bones, which I fhall afterwards 
have occafion to fpeak of. It has Blood-Vef. 
fels, both Veins and Arteries, which are ‘vi- 
fible enough in the Perioffeum of large Beafts, 
but they have nothing particular, that is wor- 
thy of our remark. 

About the Origine of this Membrane, I do 
not find that Anatomical Authors. feem much 
to concernthemfelves, not fo much as general- 
ly they do about that of the Pleura, and Pe- 
ritong@um. ‘The account, that may be gathered 
from fome few of them, is, that the Perioffeum 
of the Skull is from the Dara’ Mater, and 
that of other Bones from the Fibres of the 

Mutcles, 
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Mutcles. . But fince it isa Membrane common 
to the Bones, it does not feem fo reafonable to 
{uppofe, that in one place it has an original fo 
different from it felf in another, efpecially con- 
fidering that there are Mufcles about the Head; 
as well asin other parts, from which it might 
be produced. And the beft account of it, that 
[ could gather from a ftri& examination of this 
Membrane, 1s, that the Fibres which conftitute 
it, areevery where of two forts, fome of them 
are propagated from the Dura Mater, others 
from the Fibres of the Mufcles. That the 
Periofteum of the Skull, which lies next to che 
Cranium,1is derived from the Brain, appears not 
only from what has been commonly obferv'd, 


that they are united, and the one continued — 


from the other through the Sutures in a Fetus; 
and Infants newly born; but befides this, the 
Dura Mater pafles out of the Skull at other 
places, as between the Os Sphenoides, and the 
Os Petrofum, {fo between the Os Petrofum and 


the Os Occipitis, which is the reafon why ‘it. 


adheres fo firmly to that part of the Cranium. 
When it is got out beyond the Bones, between 
Which it is double, it {preads its felf both ways 
over the Bones, one part running one way, 
and the other another. And as the Pericra- 
nium, Which J cannot conceive to be any 
other than the Perioffeum of the Skull, owes 
the original of one Series of its Fibres to the 
Dura 
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Dura Mater, fo does the Perigfeum in all other 
parts 5 therefore in that part of this Mem. 
brane, which lies next to the Bone, there are 
| every where a Set of Fibres, whofe tendency 
|is direct from one end of the Bone towards 
ithe other , and without that Variety in 
their Pofition, which is often to be obferved 
in thofe Threads, which are deriv’d from the 
|Mufcles. This may feem improbable; for 
though we may eafily .conceive how thofe 
Filaments, which are propagated from the 
Dura Mater, may be continued from one 
Bone to another in the Pericranium, fo far as 
the Bones are joyned by Sutures, or Harmo- 
ny ; yet where the Bones are articulated, and 
diftinguifh’d by vifible Interftices, and when 
the Membrane, which lies over thofe Inter- 
| ftices,. is no’part or continuation of the Perio- 
fteum, the courfe of thofe Fibres, which pro- 
ceed from the outward Membrane of the 
Brain, muft be interrupted, and after their 
termination, the Ferioffewm’ muft neceflarily 
be wholly deriv’d from fomething elfe. Bue 
this difficulty I foon got over, when I came 
‘firittly to examin the Ligaments of the Bones, 
where I obferved a continuation of thefe 
| Threads running upon thofe Ligaments, by 
which means they proceed from one articu- 
lated Bone to anothier. 
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Befides the Filaments, which arife from 


the Dura Mater, and make that part of the 
Periofteum, which lies next to the Bone, there 
are another Set of Fibres, which are propa- 
gated from the Mufcles, and Tendons, which 
accede to it in every part as it proceeds; 
The Original of thefe in fome parts, efpecially 
upon the Bones of large Animals, is eafie to 
be difcover’d; for by taking one of the exte- 


rior Fibres of a Mufcle, and feparating of ir | 


gently, it not only leads us to the Periofeum, 
but. I have trac’d fome of them a good way 
upon this Membrane, where its {uperficies has 
been clear of the flefhy Fibres. 


The order, and courfe of the Fibresin this | 
Membrane, is not the fame in all of them: | 


Thofe indeed, which are propagated from the 
Dura Mater, are every where parallel, and 
their Tendency, as -I have already obferv’d, 
is from one end. of the Bone to the other : 
But for them, which are derivd from the mut 
cular, or tendinous Fibres, they are not con- 
ffantly agreeable in their courfe and pofition, 
but as they differ fometimes from thofe, which 


proceed from the Dura Mater, fo thofe, which 


are propagated from one Mufcle, have in fome 
places a tendency different from them, which 
are deriv’d from another; fo that I have im the 
Perioftcum of one of the Bones of the Leg, 
obferved three. feyeral feries of Fibres lying 
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one over another; the interior, or thofe next 


the Bone were ftreight, the reft arifing from 


two feveral Mufcles, whofe different fituation 
«| gave their Fibres in their elongation a different 


tendency 3 thofe that were derived ftom one 
Mutfcle, proceeded obliquely one way, and 
‘they that were from the other, obliquely the 


| other ; that they decuffated one another in the 
.| fame mannet, as the Fibres of the obliquely 
t| defcending, and afcending Mufcles of the .4é- 


_domen do. And according to the pofition of 
othe mufcular Fibres, with refpeét to thofe 


Threads of the Perioffeum, which have their 


| Origine from the Dura Mater, the Filaments, 


s| Which are derived from thofe Mufcles, are 


fometimes parallel, in fome places tranfverfe 


or oblique to them, which proceed from that 
Membrane of the Brain. ‘Therefore I have 
in tearing of this Membrane of the Bones 


| obferved, that in fome ee it has been more 


eafily rent directly, that is where the Fila- 
ments were all parallel, and obferved the fame 


tendency ; and in others, where fome of them 


were oblique, or tranfverie, it was not fo 


very difficult co pull it afunder that way. 


However the Tendons of many Mufcles 
do pftopagate their Fibres to make fome 
part of the Perioffeum; yer, I have ob- 


1) ferved that fome of them, which have often a 
great ftrefs or dependence upon them, when 
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netrated this Membrane, and were immedi- 


ately inferted into the Bone, fothat I could di- 
ftinguith the Perigffeum, which lay likea Cir- 


cle roundthem; and this has given me an oc- jf 


cafion to think, that all chofe Threads of the 
Perioftewm, which are propagated from the 
mufcular, or tendinous Fibres, after they have 
run fo far as to make up their part of this 
Membrane, are inferted into the Bone, and 


fhall hereafter thew, penetrate intoit, 


From the account that I have given of the | 


Periofteum, it may appear, how little reafon 


we have to make the Pericranium.a diftin® 
Membrane from the Periofeam of the Skull ; | 


For although it be divided at the temporal 
Mufcles 5 this is no more than what the fe- 
veral feries of Fibres do make the Perioffeum 
capable of in the Leg, or any other part; and 
F have upon.the Shin-bone of an Ox divided 
it into four or five feveral Membranes, if I 
may fo call them, when it has been dry’d. 

The Adhefion of the Periofteum to the Bone 
is firm, and intimate, partly. by contiguity, 
partly by continuity, or the infertion of fome 
of the Filaments of the Periofteum into it, 
and by the Blood Veflels, which are propas 
gated out of one, and ramified in the other, 
and like fo many {mall Ligaments hold them 
together, 
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By contiguous Adhefion I mean that uni- 
ld.) on, which arifes from the immediate Co- 
i.) adjacence or Contact of two Bodies of a 
fixed Nature, where no matter either Vola- 

{the || tile, or Elaftick intervenes, fo as to concur 
tie} with that force, which endeavours: to fepa- 
huye| tate them, and is a manner of Conjunction, 
this} Which fome Experiments, that I need not here 
at] mention, do demonftrate to us. That part 
a1} ot the Periofteum, which is thus united to the 
| Bone muit be the Fibres, which are propagated 

{the || from the Dara Mater, as being thofe, which lie 
on} Mext toit. To add to the ftrength of this 
tint | part of their union Nature has. wifely con- 
wll; triv’d ; for all Adhefion, and Union of this 
Kind being fo much the more firm, as the 

.| Superficies is larger , in which the two Bo- 
dies, that are contiguous, do touch one 
another, the Surface both of the Bones, and 
‘their Membrane on that fide, which is next to 
‘them, is fo formed as to receive aconfidera- 
ble enlargement. by incifions, and {mall fuper- 
ficial Cavities formed on the outfide of the 
Bone, and by ridges, and other protuberan- 
ces on that fide of the Perioffeum, which is 
immediately applyed to it. And I need not 
ftand to fhew how thefe inequalities enlarge 
their fuperficies beyond what ic would be, 

if it were fmooth and plain, fince it is evi- 
dent. 
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But to explain this Adhefion of the Peri- 
ofteum by fomething, that is more familiar, 
and a Notion more intelligible, .I conceive 
that the Bones obtain very much the nature of 
a Gluten, When their Generation has pro- 
ceeded fo far, that they have made fome ad- 


vancement towards their. natural Temper, | 


they are like melted Glue, to which the 


Periofiewm .being applyed, whilft they are | 


foft and vifcous, does adhere, though not fo 
firmly at firft, but as this Glue, I mean the 
Bones are indurated, and their parts more fixe, 


is more and more confirmed, until at laft they 
are not eafily feparable. And as the. Perio- 
fteum at firft cleaves to the Bone, whilft it is 


foft, fo afterwards in all the growth of ir, | 


that matter, which gives an increafe to the 
Bones being, when it is firft fupplyed and 
apponed to them, vifcous like the fubftance 
of a new formed Bone, is as apt to ftick to 
any addition made to the Perio/feum in its 
growth, as the Bone it felf was to cleave to 


its Membrane at its ficft Formation. Neither | 
is this Notion of the Adhefion of the Perio- | 


Jteum to the Bone in fucha manner, as if they 
were joyned by Glue merely conjectural, but 
grounded upon a {mall Experiment I made: 
I took a picce of a frefh Bone, and diflolved 
itin Agua Fortis, then I fet it over the Fire 
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in a glazed Veflel, and evaporated fo much of 
‘the liquid part, that fT reduc'd the Solution 
‘near to the confiftence of a Jelly, then [fet 
it to cool; after ic was cold, it not only re- 
‘| fumed its hardnefs, (though it was more bric- 
tle) but adhered to the Veffel as intimately, 
and firmly as ever I have obferved Glue it felt 
‘to dotoa Veflel of the fame kind. Befides, 
the Bones in a Fetws are plainly gelatinous, 
and vifcous at one time, and ina Calf, which 
Thad taken out of a Cow fometime before it 
was to be excluded, where the greateft part 
of the Bone was in fome meafure indurated, 
I obferved fuch a gelatinous matter between 
that part, which was more folid, and the Peri- 

offeam. | 
Befides this manner of Adhefion, the Perzo- 
| ftenm is united to the Bone by little Fari/le 
or Threads continued from the one, and pe- 
netrating into the fubftance of the other, which 
-may be obferved in a perfect Bone, efpecially 
in fome places. But I difcovered it more 
plainly in the Bones of a Calf, which were 
tender and imperfect, where J found the 
| Threads penetrating that gelatinous Matter, 
which lay under the Perioffeum, and beyond 
it were inferted into that part, which was in- 
durated, out of which I could draw fome 
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By thefe Fibres, and the mediation of the | 


Perioffeum, it is probable that the Bones have 
fome internal fenfe, fo that they may be faid 


to be fenfible not only. in their Membrane, | 


but even in their fubftance, When we con- 
fider how the Teeth, which are at leaft in the 
{tony Cortex of that part, which ftands out 


of the Gums, more folid than any other 
Bones, will be affected by injuries, which | 
make no immediate impreffion upon the 


Nerve, which lies in their Cavities, as to in- | 


{tance only in that particular fort of fenfe they 
have upon the application of Acids, when 
their Mucus is {coured off, which we term 
{etting them onedge, what is this but a {en 
fibilicy of Bones? Confidering that this fenfe 
muft be by the Fibrille of the Nerve inferted in. 


to them, that thefe Nerves anfwer for thedefe — 


of the Perioffeum in that part of every Tooth, 
which ftands out of the Gums; and that this 
fenfible Membrane does propagate Threads into 
all the Bones, how can we think bur that any 
irregular, and tumultuous motion in the Spi- 
rits of thefe folid parts is communicable to 
the Brain by the mediation of thofe F ibres, 
Which are derived from the Perioffeum into 


any Bone, as well as by the Nervous Fibres, — 


Which are difperft in the fubftance of the 
Teeth. And to confirm what I now fay, 
there is an obfervation of Nicolaus Maffa, 


which | 
| 


: 
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which Diemeréroek mentions, of a Man, that 
hadan ulcerated Leg, where the Bone, which 
Was deprived of its Membrane, was fo fem 
fible, that it could not be toucht without 
pain; nay the Bone was Perforated, and he 
found it had a fenfe in the internal part, which 
gave him the fufpicion of Nerves, but he has 
left it to others to find them, and as I could 
never with the ftrifteft enquiry obféerve any 
fuch thing, fo I have fhewn how the want 
of Nerves is fupplyed, and we may be able 
to account for the fenfibility of the Bones 
without their proper’ Nerves. 


I come now to confider the Defign and 
Ule of the Perioffeum 5 and firft, it is to be 4 
Tegument to the Bones: for Nature in the 


Formation of all the parts is found to be 
Elegant, as well as Provident , and though 
it could be granted, thar this Membrane 
ferves to no néceflary -ufe, yet it is for dee 
cency. 

Secondly, It conveys Spirits into the fab- 
{tance of the Bones for maintaining their Hear, 
for preferving their Senfibiliry, and to affift 
in the Work of their Accretion, and Nutriti- 
on: How this Membrane immits minute Fiz - 
bres into the Bones I have already obferved, 
and I do fuppofe they are continued fo far as 
to be Zufundibula, and difembogue themfelves 

into 
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into the Interitices of the bony Strings, in 
which the Spirits afterwards move as their 
Channels, and therefore fome of thefe Fi- 
bres infinuate themfelves farther into the Bone 
than others, as the Interftices which they 
ferve to, are more remote from, or nearer to » 
the Superficies. 

Thirdly, It feems to be one thing, which 
checks, and helps to fet limits to the growth, 
and extenfion of the Bones. Whilft this Mem- 
brane is growing, and capable of being far- 
ther expanded, fo long it allows the Bones 
the liberty of inlarging their dimenfions, 
but when it ceafes to be extended, and 
cannot admit of their increafe without a 
rupture, then there is fome ftop put to 
their growth. ‘Therefore we fhall find, that 
the Perzoffeum is ftretccht upon the Bone to its 
utmoft extent, fo that when it is divided in 
any part either directly, or tranfverfly, and 
ratfed from the Bone, it is fo ftreight, and cor- 
ref{pondent to that part, which it was applyed 
to, that. the Labia, where it is divided, can- 
not fairly, and without tearing of it, be ex- 
tended fo as to be brought to lie one 
over the other. Neither will ic feem im- 
probable that fo thin a Membrane fhould hin- 
der the increafe of the Bones, if we confider 
the ftrength of it, and how we have inflances 


that feem very like it in Trees, where the 
Bark 


en ¥ i 


The Ufe of the Periofteum. 27 
Bark is often obferved to bind them when 
they are young, fo that it is neceflary to 
open it before they can have the liberty of 
thriving. And even amongft. Animals it is 
not unknown how the Skin of aHorfe, which 
is naturally more Tenfile, when he is Hide- 
bound, as they term it, checks and hinders 
his growing. Not that I think this is the 
only, or principal thing, that determines the 
meafure of the Bones Accretion, I only fup- 
pofe it confpires with another Caufe, which 
I fhall explain, when I come to fpeak of Ac- 
cretion, and to fhew the reafon, why it 
ceafes in full-grown Animals. 

Fourthly, The Perioffeum is ferviceable in 
the Conjunction of the Ronee and their 
Fpiphyfes, whilft the fubftance of the Epi- 
phyfes is cartilaginous ; of thofe Bones, which’ 
are yjoyned by Sutures or Harmony, and in 
the connexion of the Bones and their Carti- 
lages. For being a ftrong Membrane, and 
firmly adhering to any of thefe parts, which 
are to be united, and not being Tenfile like 
fome other Membranes, it does not fuffer 
them eafily to recede from each other, or to 
be difplaced, which cannot be without a dif. 
ruption, or a difengagement from one of thofe 
two parts, which ic holds together. This, 
though it be not the fame thing as the con- 
tinuation of the fame Body ; yet it does ina 

great 
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great meafure anfwer to it, and is a manner 
of Conjunction, which Art does often imi- 
tate. And I not only fuppofe this to be one 
ufe of the Periofeum, but it is very evident 
where the Cartilages are joyned to any Bones; 
for if wetake the Scapula, or any of the Ribs, 
and divide this Membrane round that part, 
where their Cartilage is united to them, 
though there is another contrivance for their 
Conjunction; yet they will be eafily feparated. 
Fifthly, Ic ferves for another confiderable 
defign, and that is to yoyn the Heads, and 
-Tendons of the Mufcles faft to the Bones: 
for although, as I have already obferved, the 
Tendons of fome Mufcles do penetrate this 
Membrane directly, and are: immediately in- 
ferted into the Bone; yet the Origination, 
and Tendons of a great many Mufcles have 
their immediate dependence upon the Perio- 
fieum, by whofe mediation they are faftned to 
the Bone. And for this Reafon it feems to 
be, that Nature has made the Adhefion of 
of this Membrane to the Bone fo firm by that 
contrivance, which I have taken notice of. 
 Sixthly, and laftly, If the fenfe that this 
Membrane is endued with, was intended with 
a particular refpect to the Bones themfelves, 
as it feems to be, and not merely a Confe- 
quence, as the Perioffeum is propagated from 
fuch parts, as are acutely fenfible, it was de- 
figned 
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figned for the fafety, 4nd fecurity of the Bones 
from external injuries, for the difcovering to 
us the part affected, when they are diftem.- 
pered, and directing usin the application of 
external Remedies, As for other inconve- 
niencies and injuries, which follow upon any 
external violence, excepting the pain, which 
thy threaten, they are not fo fuddenly 
thought of, but this evil of pain we have a 
natural,and an immediate abhorrence of, with- 
out any deliberate thought or confideration, 
and as the apprehenfions of it, fo our endea- 
vors to prevent it are quick, and as this obliges 
us to watch over them ; fo it makes us with: 
draw them haftily from any fudden dangers, 
or appearance of Mifchief. Thus for the fe. 
curity of the Eye, which in the Zuxica Cor- 
nea, has no fenfe; Nature has giveh it one, 
which is acutely fenfible, and the defign cer- 
tainly is that the pain, which the Tunica ad. 
uata is obnoxious to, fhould give us the oc- 
cafion of fhutting our Eyes againft any thing 
that may excite it, and confequently ferve for 
the fecurity of the whole Eye: And thus much 
of the Perioffeum. 
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Of the Nature, and  (onflituent 
Parts of the Bones. 


RK IOW I have laid afide the Perzofteum, 

the next thing, which comes in view, 

and under our examination, is the Bone it 
felf, and I fhall enquire 

Firft, Into the Nature of the Bones, which 


like other produ&ts of Nature have their in- 


ney, or firft beginning, their improvement, 
and tendency to maturity, and their perfecti- 

n. Ac their firft beginning they are foft and 
elatinovs, that is, whilft their proper parts 
not only are difunited, but have a mixture of 
fuch moift and loofe Particles, which intervene, 
as are. neither apt themfelves to be fixt, nor 
will fuffer thofe, which are fit to make a Bone, 
to unite, as we fee water infinuating it felt 
between the Particles of Guzz Arabick, or any 
Body of that Nature deftroys its hardnets, 
and rigidity, and renders it foft and gelati- 
nous. When they advance near the temper 
of a Bone they are cartilaginous; as thofe 
Particles, which are fit to make a Bone, are 


driven nearer to one another by the power 
of 
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of the Spirits, and the preflure of that Nu- 
tritious Juice, which they drive to, and crowd 
again{t them, they exprefs, and begin to free 
themfelves from thofe parts, which lay between 
them, and hindered their mutual accefs, and 
that unition, which was requifite to make a 
folid Body of them; but ftill thefe Particles 
are, not united at their extremities, which 
makes the parts, which they conftitute, re- 
main as yet lefs folid, and more flexible than 
a perfect Bone. But when the Bones are 
grown to that perfection to obtain their pro- 
per Nature, they are folid, and confift wholly 
of Parts, which are naturally fixed, and void 
of motion, which being united, do all Con- 
{pire to refift a Preflure, and any endeavours 
to difturb, and difunice them, fo thar they 
can neither be agitated by Subtle, and Vola- 
tile Particles within; nor be moved, and dif. 
ordered but by fome great and extraordinary 
violence from without. Thefe parts are of 
two forts, to wit, Terreftrial, and Saline. 
It is true, if we come to torture a Bone with 
the Fire, it feems to confefs that it confifts of 
all the. five Chymical Principles 5 it affords us 
a Spirit, and Phlegm, a Volatile Salt, and an 
Oily or Sulphureous Subftance, in which there 
is the fame difference to be obferved as in the 
Medulla, one part is fott and liquid, the other 
1s more indurated like a Sedum, and the hard 


part 
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part of the Marrow ; after thefe parts are ab- 


‘ftraéted, we have the Earthy, and fome fixe 


Saline parts. remaining behind. But thefe 
feveral parts are found in a great difproporti- 
on, the Terreftrial only are, after a thorough 
and perfe& Diftillation, above two parts of 


three, which [take to be the trueft account of 


their quantity. I have after a long Calcina- 
tion of Human Bones, found them to be five 
parts of nine, but by the continuation of the 
Fire, they ftill lofe of their weight, fo that 
1 could not here tell where to fix the quantity 
of them: The fixt Salt is very little, and in- 
deed but juft fo much, as that we may fay 
they have fome. The Volatile Salt was about 
a thirtieth part: the Spirit, and Phlegm, ‘are 
not fo plentiful asin Harts-Horn, being about 
an eighth, whereas in Harts-Horn they are 
above a fourth part; the fluid Oil-a twenty 
fourth, befides a good quantity of that oily 
Matter, which was indurated, and ftuck to 
the upper part, and fides of the Retort. But 
to fpeak truly, thefe cannot all be properly 
faid to be the parts of a Bone: che Spirits, 
and: Phlegm, are drawn from. the. Blood- 
Veflels, and the Interftices of the bony 


Strings, in which the Spirits flow whilft the. 


Man is alive, and the Oil is plainly what had 
been fupplyed from the Medulla, and» infi- 
nuated into. the. fubftance of the Bone’ by 
Pores, 
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Pores, which I fhall hereafter defcribe, fo that 
none of all thefe can be faid co be the parts of a 
Bone any more, than the blood may be faid tobe 
the partofa Vein, oran Artery. That which 
‘We call the Volatile Salr, at leaft the greateft 
part of it, I take tobe a Conjftituenc part of a 
Bone,andhowever it is raifed,and brought over 
by the Fire 5 yet the Particles of it are folid, and 
fit to be one ingredient in thefe hard and rigid 
parts, in which whilft they are lodged, they 
are fixt, as we find after Diftillation they will 
be Chryftallized, and refume a folidity ; be- 
fides, this Salt does fhew much of a fixed Na- 
ture upon the Tongue, when ic is tafted, 
having fuch a kind of fenfible coldnefs as Saf 

Prunelle has. | 
The Particles of which the Bones confift 
when we confider how they form Strings, feem 
to be of along Figure, and their pofition ftreight, 
fo thatione end lies towards one, and the other 
towards the other extremity of a Bone inthe 
fides of it. I fay in the fides, becaufe where the 
Strings alter cheir courfe, and run Obliquely, 
or T'ranfverfly, as in the Cancel/, and {mall 
‘Caverns of the Bones, and atthe extremities, 
where they lie over, and fhut up the Cavities, 
the pofition of thefe Particles mutt be different. 
Perhaps I may feem to contradict my felf, 
When I fay the bony Particles are of a long 
Figure, and yet make the Bones to confift of 
| two 
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two different Principles, which may be thought 
to be an implicite Affertion that their Particles 
are diverfly figurated. But it is very con- 
fiftent with the Notion, T have of the Parti- 
cles of all at leaft folid Bodies , which is, 
that none of them have the true and diftinét 
Nature of any one pure Principle; but area 
compofition of two, or more, and from the 
proportion of the Principles, and the manner 


of their mixture or union, arife the Figure 


and Nature of the Particles, which they pro- 
duce, So that though there is certainly a dif- 


ference in the Figure of the Particles of every | 


Principle ; yet thofe which are formed from 
the Union of two, or more of them, may all 


be a like figurated in a Body, which contains | 


{everal Principles. 


The bony Particles are in every Series | 
united at their extremities, and by this Union } \ 
they form continued Threads or Strings, }. 
which continuity gives the Bones a rigidity. | 
_ The courfe or tendency of all thefe Strings ina 
the. fides of a Bone, is as the pofition of the} 


Particles, from one end towards the other, and | 


wherever the Lamine, which they make, are 


contiguous, they are Parallel, and {fo far) 


fireight as the Figure of the Bone will admit. 
Their courfe is no where.more eafily to be dif. 


covered in the Bones either of Men, or Brutes, | 
than in the Ribs, where fome of them may) 
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be feparated, and run inthe form of a String 
fometimes for fome way together. And if 
we fuppofe, as we muft do, the Horns of 
Beafts.to be of the Nature of Bones, there 
are fomeof them, which plainly difcover thus 
much to us, that the Bones confilt of feveral 
fmall Strings, as particularly in the Rhinoceros 
Horns in the Repofitory their Strings are 
actually divided, and their courfe vifible ac 
their Bafis. Orif we may make a judgment 
of our own Bones, and thofe of Birds and 
Beafts by Animals of another Element, the 
Whale-bone does fufficiently demontftrate, 
both that they. confift of fuch Strings, and 
that the courfe of them is from one end to- 
wards the other. In fhort, in all the Bones, 
even thofe, which are notto us divifible into 
{tringy parts, their tendency does evidently 
appear in the Fiflures, which are many times 
to be obferved in them, when they have lain 
in the Sun, or are any ways dryed fo asto 
crack. | | 

Thefe Strings, though fome of them run 


to the very extremities of the Bones,and others . 


approach near tothem, donot terminate there, 
fo as to have diftin@ ends, but they are, where 
they may be thought to terminate, {till con- 
tinued, and run tranfverfly, and as it were 
Arched, that the Strings of one fide of the 
Bone proceed fo asto meet, and be united to 
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thofe,which are propagated from the oppofite 5 | 


and this at both extremities, chat they area 
continuation, though not of the Figure ; yet 
inthe manner of a Ring. Therefore they are 
not all of a length, but in every Plate they 
fall one fhorter than another. Thofe which 
make the external Plate run from one end 
quite up to the other, and are the full length 
of the Bone, and in {ome few other Lamine, 
which lie neareft to this, they want no more 
than the thicknefs of what is above them, 
and do every where, as well where they. pro- 
ceed tranfverfly , as where they are {treight 
keep a fociable courfe, but: in’ all the other 
Plates they come more fhort of the length of 
the Bone, and run off from them, which clofe 
up or make the extremity of it, only by fome 
Corrugations and Apophyfes, which form the 
{mall Cavities they come to meet, and to be 
united in fome certain places. The Strings of 
the firft internal Plate in thofe Bones, which 
have a large Cavity, do plainly firft divere 
from the fide, or reft of the Plates into the 
interftice ; after thefe the Strings of the next 
Lamina, and thus they run off one after ano- 
ther till we come to the extremity, where 
thofe of fome few. of the external Plates, 
which remain running tranfverfly without 
any irregularities, or Plice, and being conti- 
guous, as on the fides, make a thinner, but 
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compact part, which covers and fhuts up the 


| ends of the Bones. And ag the bony fub- 
5 Yet 


{tance of which the Cancel//i, and the fmall. 


_ Cavities are formed, is a continuation of the 
Strings from all fides of the Bones in thofe, 


Which have the large Cavities; fo from the 
firft appearance of thefe Cancelli, or the firft 


formation of the {mall Caverns, where there 


is nothing of that reticular texture, as the 
Strings of every Lamina {trike off to make 
them, the fide or Wall of the Bone grows 
gradually thinner towards the extremity, fo 
that by that time we come to the end of ir, 
we have not above a fifth, or fixth part, and 


‘it may be lefs, remaining to make the thick- 


nefs of that part. Thus inthe Os femoris of 


a Humane Skeleton Ihave obferved the thick- 
nels of the fide before any of the Strings ran ; 
off from it to be feve times more, than that of 
‘the Head. So that if we fuppofe the fide to | 
 confift of five and thirty Plates, then has the 
Head but feven which lie contiguous to one 
| another, and inclofe the Cavity. . 


Perhaps it may not be fo cafily underftood how 
the Strings of the exterior Plates are continued 
at the ends of the articulated Bones, which are 
covered with a cartilaginous fubftance fuppofed 
to be diftin® from the Bone, but the parts, of 
which thefe Cartilages confift, are the fame as 


thofe, which make the Strings in the more folid 


D 3 part, 
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part,difpofed in the fame order,fo that the Series 
of the Particles of fo many Strings, as anfwer to 


the thicknefs of the Cartilage, run through ir,. 


and would be continued in the Nature of a 
folid bony String, but that the liquor, which is 
continually fupplyed to the Joynts, will not fuf- 


fer the Particles to be fo intimately united, as to 


render that fubftance of that part equally hard. 

The Bones in their firm, and folid part, 
and where the {mall Cavities are diftinét con- 
fift of feveral Laming, or thin Plates lying 
One within, or under another. So that there 


is this fubordination, in the Conftituent parts | 


of a Bone, a proportionate quantity of Earth, 
and Salt duly mixt, produce the Particles; the 
Particles regularly difpofed, and united at 
their extremities in every Series form the 
Strings; the Strings laid in a convenient Or- 
der, and Number, and fo united form the 


Plates; and thefe Plates make up the Bone, | 
I fay the Bones in their folid part, and where | 


the {mall Cavities are diftin&t are formed thus 


of Plates, becaufe where any part of their! 
Structure is like Network, or Cancelli, which | 
are to be found in many of the Bones of a 
Human Skeleton, and more than in other 


Animals,the Strings are not fo ordered,anduni- 
ted as to make any Plates, bur run into feveral 
Fafciculi of thofe fmaller Strings. Now fince 
the Strings of which thefe Lamine confit 
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are, asI have already fhewn, after the perfe- 
Stion of the Bone fo continued from one fide 


| to the other as to have no diftin& extremities, 
} every one of thefe Plates excepting thofe, 


1‘) which have their Strings at any end running 


- thet 


which 


;01 ae 


f into Fafcicul:, could they be divided entire, 


would be liké a Tube imperforated at both 


ends. Yet Idid in two Oxes Bones, which 


were frefh, meet witha fimall Lamel/, which 
lay next tothe Perioffeum, that fell much {hort 
of the length of the Bone, and did_ not lie 
round the Cavity fo as to be Tubular, but 
{ lookt upon it to be extraordinary, and not 


agreeable to the common method of Nature. 


There is fome difference in the manner, 
wherein the Lamelfs in feveral Bones are dif- 
pofed; where there is a large Cavity they are 
onevery fide contiguous, and clofely united, 
and the {mall Caverns,and Canceilz,which are at 
the extremities, are produced from Plates, and 
Strings propagated from the fides + Butin the 


- Bones, which have not any great Cavity, but 


are altogether {pongious within, many of- the ©. 
internal Lamine are placed at fome diftance 
from one another in all their length, excepting 
in thofe feveral places, where the flexure of 
their Strings this way, or that, and their Apo- 
phyfes bring them to meer, and being thus 
modified all along juft as they are at the ex- 
tremities only of the Bones, which have a 
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large Cavity, they produce in the whole in- 
ternal pare the fame fort of {mall bony Cells. | 
And becaufe many of the Plates within fand 
thus diftant from one another, they fill up the 
whole {pace within the Wall or folid part, 
With {uch a cavernous fub{tance, and therefore 
the fides in thefe Bones, are thinner, and the 
Pilates which are contiguous, and are their 
folid part, are fewer than in thofe, which ob- 
tain a large Cavity. 

On the infide of the Os Humeri of a Hy. 
mane Skeleton, I have fometime found the 
firft Plate, from one end of the Cavity tothe 
other, puft up in feveral places, fo as to form 
confpicuous Cavities under it, but round 
every one of thofe Cavities it was depreft, 
and remained united to the next Lamina, and 
Where it was thus elevated, I rook notice of a 
great many Pores, by which I do fuppofe the 
Medullary Oil did pafs out of the large Ca- 
vity into thofe, which were under this Plate, 
and were fome of thofe tranfverfe Pores, by 
which the Marrow is conveyed in order to 
diffufe itfelf between the Lamive, and which 
I thall prefently givean account of, 

Of thefe Plates I have in one Bone with 
4 Microfcope numbered fixteen together, and 
by computing the number of thofe, which I 
could not fo well diftinguith, by the thicknefs 
of them, which were difcernible, I reckoned 

them 
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them all to be three or four and thirty. In 
another Oxe’s Bone I counted one and forty 
together, which I could plainly difcover, the 
re{t I could not fo well, becaufe they did 
not lie fo ftreight, and regular on that fide 
next the Cavity, as that i could be certain 
as to their number, buc yet I difcerned 
they were diftinét Plates, and I numbred 
them fo wellas I could, which were by that 
account fourteen, fo that they were in all five 
and fifty. 

That the Bones do thus confift of feveral 
thin Plates lying one over another we have 
prefumptive evidence from their exfoliation, 
and confidering how much the Horns of 
Beafts participate of the Nature of Bones, 
and how many of them may be actually di- 
vided into feveral thinner Lames, this may 
induce us to think that the Bones are in the 
fame manner made up of Lamine. But we 
have further evidence of it, as they may be 
diftinguifhed with a Microfcope, and not 
only fo, but I have actually feparated them 
in feveral Bones, particularly I have taken 
fome of the thin, and fine Lamixng off from 
a piece of a hunaan Skull, and in one Bone 
I had, J could divide the whole Wall from 
the Cavity to the external fuperficies into 
Plates, though fome of them I muft con- 
fefs were thicker than others; but when I 

viewed 
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viewed any of the. Plates with a ‘Glafs, 
and numbered fixteen, or more together, 
whilft they were yet united I could not difcern 
any fuch difference in their crafficude, fo that 
I am confident, that thofe, which I found up- 
on feparating of them to be thicker than 
others, and which I could not divide into 
{uch thin and curious Plates, as I did fome, 
did confift of thinner, and finer Lamina. 

The manner how the Bones confift of fe- 
veral Plates included one within the other,. 
and how the {mall Caverns, and Latice- 
Work are produced, I have endeavoured to 
exprefs in the firft Figure, Tab. I where 
a,a,a. are the Plates in the fides of a Bone, 
which muft be fuppofed to be contiguous, 
although I have made them diftant to repre- 
fent them diftinét, the four exterior of which 
are parallel and contiguous at the extremi- 
ties 4,4. as well as in the fides a, a, a. c,c. 
is the Latice-Work produced from the Strings - 
propagated from the Plates d, d, d, d. e, e. are 
the Caverns formed of the Plates AA 6A f 
which run off from the fide fucceflively, where 
the craffitude of the folid part appears gradu- 
ally diminifhed, G. isthe large Cavity, and 
bh. the paffage of the Medullary Vein, and 
Artery. , 


In 
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In the Bones through, and between the 
Plates are formed Pores befides thofe, which 


are made for the paflage of the Blood-Veflels, 


which are of two forts, fome penetrate the 
Lamine, and are tran{verfe looking from the. 
Cavity to the external fuperficies of the Bone. 
The fecond fortare formed between the Plates, 
which are longitudinal, and ftreight, tending 
fom one end of the Bone towards the other, ' 
and obferving the courfe of the bony Strings. 
And that I may not be thought to pretend to 
the difcovery of what no other mens Eyes can 
difcern,becaufe they are generally very difficult 
to be obferved, unlefs it bé the tranfverfe Pores 
in the internal Lame//, I have'the pieces of two 
Bones, which I have brought along with me, 
in one of which, the tranfverfe, in the other 
the longitudinal Pores are very vifible with 
the help of an ordinary magnifying Glafs. 
The firft kind of paflages are formed not 
only in the firft internal Lamina, but in every 
one, evento that which includes all the reft, 
and I have not only feen them fometimes in 
thofe parts of a Plate, which in the Cavity 
have been naturally puft up, and raifed from 
the fide of the Bone, and in the next Lame/ 
to that, but Thad the fatisfaction in that Bone, 
which [ refolved: into Plates, to obferve fome 
of them in all the Plates. Though fo far 


as I have obferved the nearer they are to the 
Cavity, 
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44 Of Iranfverfe Pores in the Bones. 
Cavity the greater is the number of thefe | ano 
Pores, which in the firft internal Plate are the 
very numerous.” Now this difference in the not 
number of the tranfverfe Pores, befides whac | ful 
I gather from what I have obferved, we may juni 
{uppofe for thefe two Reafons, firtt becaule been 
the quantity of Marrow, which is to pais of 4 
through them is lefs; and lefs, as it approaches be, 
nearer to the outfide of the Bone; for the Mar- ed be 
row being fupplyed from the Cavity, every pat 
Plate tranfmits fo much as is neceflary for its | ever 
own ufe, and all the Plates, thar lic above it, of th 
fo that every one asit approaches nearer tothe _ die 
{uperficies, having 4 Plate lef$ chananother to nue 
tranfmit the Medullary Oil to, there is occa. could 
fionfor a {maller number of thefe Pores in one row’ 
than in another. Secondly, becaufe it was ne- bee 
ceflary the Bone fhould be very folid towards fty 4 
the fuperficies, where it is expofed to exter- fri 
nal injuries. About thefe paflages I was par- Which 
ticularly ftri&t in my enquiry, whether they ofall 
Were not formed for Blood-Veflels tending ei- intern 
ther to, or from the Marrow, and although confit 
fome of the Medullary Veins have Pores by f ych 
which they penetrate into the fubftance of the the Bo 
Bone, yet I made my (elf certain that thefe the len 
Pores for the generality of them, which I ex- Lan 
amined, had no Veflels, which pafled into by th 
them. Thefe tranfverfe Poresdo nor obferve attain 
any fuch order as to lic directly one under lip, 
3 another 
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another to form one continued paflage from 
the Cavity tothe external Plate. Thiscould 
not be, but Nature muft ‘either have been 
fruftrated of her end in making them, or in- 
jurious to the folidity of the part. If they had 
been continued through the whole thicknefg 
of a Bone, and limited to their prefent num- 
ber, without the other Pores which are form- 
ed between the Plates, it had been but a {mal 
part of the fubftance of a Bone, that could 
ever have been touched, and had the benefit 
of that oily matter, which they ferve for the 
difpenfation of. Ifthey had been fo thick, and 
humerous, as that all the fubftance of a Bone 
could have been oiled by the infinuating Mar- 
row without the longitudinal Pores, this had 
been as injurious another way, and fuch a poro- 
fity would have deftroyed that folidity, and 
firmitude, that were neceflary in thefe parts, 
which are the Timber-Work, and Supporters 
of all the reft. For the tranfverfe Pores, which 
interrupt the continuity of the Strings, that 
conftitute the Plates, would haye detracted 
much more from the ftrength, and rigidity of 
the Bones, then thofe, which are formed in 
the length of the Strings, and between the 
Lamine, which is eafily demonftrable. But 
by the contrivance, which appears, Nature 
attains One end in fuch a method as does not 


difappoint her of another, but both makes 
| her 
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her Bone firm, and inthe difpenfation of the 
Marrow is juft, and kind to the whole fub- 
{lance of it. . 

As the tranfverfe Pores are differently 
placed in the feveral Plates fo as not to receive 
the Medullary Oil immediately one from ano- 
ther, fo thofe in the fame Lamel/ are difpofed 
with a feeming irregularity, and, fcattered, 
not being digefted into fuch an order as to 
form Circles, or exact feries of Pores round 
it, which thing is yet regular, and reafonable, 


- and without doubt is done ex propofito, that 


the Plates might not be weaker, and more 
apt to be broken in one place, than in another. 
For although they had not exceeded their 
prefent number, yet fuppofing they had been 
fet in feveral feries round a Plate foas to de- 
lineate Circles about it, this would have made 
it more infirm and apt to be broken in thofe 
than in other places, or than now it is in any 
art. 

Befides thefe there are longitudinal Pores 
formed between the Plates, which in the fides 
of the Bone have a tendency from one end 
towards the other, and where the Strings 
alter their courfe, and are tranfverfe to the 
Cavity that is at the extremities, they {till 
run along between the Plates, and change 
their Pofition, as the Strings do. Thefe are 
not very commonly to be obferved, nor with- 

ouc 
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outa {trict inquiry, and good Glaffes, unlefs 
ic be now and then in fome particular Bones. - 
There are none in which they are oftner ca- 
pable of being obferved than in the Ribs. 
Though J have in the firmeft part of a Scapula, 
where the Plates were immediately . united 
plainly difcerned them, and even feen the 
Marrow, which had infinuated itfelf into 
them, fticking to their fides in the fhape of 
an Oil... I have likewife had the fatisfacti- 
on to obferve them in a human Bone, and 
that between eleven, or twelve feveral Plates. 
By thefe ic is that the Medullary Oil dif- 
fufes it felf, and is immediately beneficial to 
the Plates ; the tranfverfe Pores are fubordi- 
nate to thefe, and rather defigned for the paf- 
fageof the Marrow into them, than for the 
immediate communication of it to the fub- 
{tance of the Bone. The manner therefore, 
in which the Medullary Oil infinuates itfelf 
through a Bone, and is difpenfed to all the 
parts of it, is this; it firft pafles being liquid, 
as it all is whilft the Animal is alive, out of 
the Cavity through the tranfverfe Pores of the 
firft internal Lamina, and not having Pores 
of the fame kind dire&tly fubjacent in the 
next Plate to tranfmit it towards. the out- 
fide of the Bone, it flows into the longitudi- 
nal Pores formed between thefe two, the firft, 
and fecond Plates, and being carryed along in 
them 
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them till it finds fome tranfverfe Pores in the 
fecond Plate, it pafles through thefe, which 
when it has done it is again obliged to alter its 
courfe to run into, and flow along in the 
ftreight Pores between the fecond, and third 
Laming, thus it pafles through and between 
.the Plates fucceffively ,. till ir has made its 
way through the folid part to the external 
Plate. Thus the Medullary Oil is. difpenfed 
in all the Bones to thofe Plates, which are 
contiguous, and have no intermediate Cavi- 
tics to entertain any Medullary Glands of 
their own, but where any. part of the Plates 
{land at fome diftance, being only united by 
intervals as their Corrugations bring them to 
meet in fome certain places, there we have 


the fmall Caverns, which are capable of con- 
taining fome Medullary Glands, fo that here 
the Plates have more immediately, and with- 
out the former method of conveyance the be- 
nefic of the Marrow. 


49 

Of the Superficies of the Bones, their 

Paffages formed for the Medul- 
lary Veffels, and thew Cavities, 


TOW Ihave confidered the Conftitueri¢ 
parts of a Bone, I proceed to examin it 
entire, and to take notice of the ftrudctute, 
which arifes from the compofition of irs parts, 
and the order, in which Nature has difpofed 
the Plates, and the firft thing, which falls un- 
er our obfervation is the fuperficies, which 
in all the Bones excepting only at the ends of 
thofe, which are articulated, where it:was ne- 
ceflary that they fhould be fmoother te make 
them more fit to be moved, and managed by 
the Mufcles, is remarkably unequal (though 
more in fome than in others) from Cavities, 
whereof fome are fuperficial, others are paf- 
fages, which penetrate farther into their. fubs 
ftance, the moft confpicuous of which arethofe; 
through which the Blood-Vefiels of the Mar- 
row, and the Arteries, which are defigned for 
the nourifhment of the Bones, do enter. 

The fuperficial Cavities, which fome may 
think to be accidental, are not the carelets 
ftrokes, but the defign of Nature, and are 
thofe inequalities, which I have already in 

{ocaking 
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so Of the Superficies of a Bone. 
{peaking of the Perioffeum obferved to be a 
contrivance to inlarge the fuperficies of the 
Bones, and to ftrengthen the adhefion of that 
‘Membrane tothem. They are of two forts, 
fome are long, and thefe we may call Sudcé or 
F'urrows, others are more contracted in their 
length and of a different Figure, which may 
be diftinguifhed from the former by the name 
of fuperficial Pits or depreffions. | 

Of the Sulez fome are larger and broader, 
fome longer, and fome more fuperficial than 
others. But chey all generally agree in this, 
that they obferve the pofition of the Particles, 
and the courfe of the Strings in the Plate, in* 
which they are formed, fo as to run directly 
the fame way as they lic, though in the Os 
FTyoides 1 obferved fome few of them to be 
different, fome were of the figure of an S, 
and others were plainly Oblique to the courfe 
of the Strings. : 

Of the fuperficial Pits fome are broader, 
and Jarger, others, and miych the greateft 
number of them, are fmaller. Many of thefe 
Jaft are round, thofe which: are larger are irre: 
gular in their Figure; and feem to be a fort 


of “confluentes, or feveral of the little Pits’ 


ruf One into another. .[ have in fome of thefe 
larger depreffions obferved others thac were 
{mall, that there were Pits within a Pir. 1 
have though rarely feen of thefe faperficial 
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Of the Superficies of 4 Bone: 51 
Cavities running a liccle way under the Plate, 
-Anwhich they were formed, into which the 
_ Periofieum by a Protuberance an{wering to ir, 
did infinuate irfelf. 
_. Thefe inequalities of the Sudciand fuperficial 
_ depreffions do not obferve the fame proportion 
in their number in all the Bones, fome have 
more Furrows, fome more Pits than others. 
The Os Humeri, and the Tibie, and e{peci- 
ally the Thigh Bone have a great number of 
the Furrows, fome of which are deep and 
confiderably..long, three inches and more. 
Befides thefe they have the fuperficial depref. 
fions, and that fome of them in the very Fur: 
tows themfelves, which are large. The Olna, 
and Radius have Furrowvs too as well as Pits, 
though the. ficlt has the greateft number of 
»| them. The Fiéula has confiderable Furrows 
in fome places, though it has not fo many: to 
thew us, but abounds chiefly with the other 
Auperficial Cavities,..Some of them ate like: 
Wile to be obferved in the Bones of the Meta. 
ine. | €4rpus, and Metatarfws. Thus they have ap- 
peared in thofe Bones,where I did induftrioufly 
is’ Obferve them, bucl fee little reafon why they 
thould be conftantly alike in all Skeletons, fo 
thac it is probable Nature does here change her 
hand in fome Subjects, and form more fuper- 
ficial _depreffions, or more F urrows in the 
; fame Bones of feveral individuals. In {hort 
i E39 many 
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many of the Bones have fome of both forts, |} 


and all have the fuperficial depreffions. But | 


in the upper part of the Os Frontéis, and in ii 
the Bones of the Simciput at thofe Angles, iii"! 


which meet in the Cotonal Suture, and all 


along on both fides. the Swtura Sagitta-|\ 
lis I have obferved in. feveral human Skulls, }/ 


Cavities for inlarging their fuperficies, and 
ftrengthning the sadhefion of the Periofeum, | 


not fo much this contrivance ‘of: fuperficial } Wes" 


Since 


as numerous Pores’penetrating . into the fub- | 


ftance of thofe Bones, particularly in one of | 
the Skeletons in: the Repofitory they are-very | 
numerous, exactly reprefenting the tranfverte } 


Vities of the great Bones of the: joynts, and 
in one Skull I found many of them planted 
more backward down the middle of the Os 
Occipitis. "The fame ‘I have met ‘withal in} 
the Os: Frontis of an Ape, andin a Tyger 


» where Vfuppofe the Lesdens-of the Temporal 


Mufclés reached:to.the'Sagirtal Sarure, I found) 
them only in the Bone of the Forehead’;. and*B} 
obferved the like inthe Offa Szncipitis of ond 
Rhinoceros,on both fides of the Sagitral Suture’ 
Thereafon of which difference'to mefeems td 
bethis, becaufe where thefe Pores are'to be’ ob? 
ferved in the Bones of the Sincipat there aré 
the Tendons of no Mutcles inferted,fothat there 
was, no,ireafon to contrive for fo firm an:ad# 
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Of Pores in the Os Frontis, Sc. bok 


hefion of the Pericravium to thefe parts; and 
(ots indeed not much more in the Os Fronts, for 
bul though there are Mufcles, which have their 
id if Origination from it, yet they are no more 
ithan the Mafculé Frontales, which only CGor- 

J rugatc the Forehead, .and help to raife ‘the 
Supper Eyelids, when we would open them 

I very wide, and fo have no great firefs, or 
il weight depending upon them when they act. 
‘Since therefore there was no great occafion for 
thefe fuperficial Cavities, Nature in thofe parts 
of,the Bones I now mention’d has formed Pores 

to another end, and may here be thought to 

be upon a defign for the prefervation of our 
Health, and the greater {ecurity of our Lives. 
As it was requifite that the upper Region of 
our Bodies, wherethe Soul, that actuates, the 
inet Sun, thacirradiates the lefler World, is {eated, 
vO fhould. be clear, free from Clouds,” and 
i) Vapours, fo thefe Pores feem to be formed as 
one way to expel, .and {catcer chofe moift, and 
mifty Particles, which may be apt to eclipfe, 

or weaken the influences of that Principle, 
which animates us. 1 do therefore conceive 
that they are Per{piracula by which the offen- 
five Vapours, which arifc, and gather within 

» the Cranium do per{pite., And it may feem 
F. more probable if we confider how Sweats do 
eafily, and frequently arife in the Forehead, 
even when they are not -difcernible in other 

. B33 parts, 
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54° Of Pores i the Os Frontis, &c. 
parts,to account for which we may reafonably } | 
{uppofe that there is fome other way of eva. | ciilt! 
cuation befides what is madefrom the Mafs of | thes 
Blood by the Curancous Glands, which are | tie 
to be found in any part of the Skin as well ag |e 2 
there. I know the ‘practice both of antient. | heat 
and modern Phyficians have in taking off the | fa 
Hair, and the application of Plaifters as wel} J comm 
for clearing, as {trengthning of the Brain, di. | ut t 
rected to have them done upon the crown of tli 
the Head, not that they did as] can find ever | 
take natice of thefe Pores, though Anatomifts | 
do fuggeft that the fubftance of the Bones of | 
the Synciput are therefore thinner, and more — 
rare than that of the other Bones, that there 
may be a more free, and eafie exhalation of f ther 
Vapours, which implies a fuppofition thar | gunn 
there are fuch Pores. I mutt confefs I have | Vel! 
hot met with them in all the Skulls, thac I | tk 
have examined, and perhaps the. difference | sotar 
may make fome variation in the ftate of the | ficsi 
Brain, the want of them may be the occafi- ~} thoush 
on of a natural dulnefs, and cloudinefs, ie | putof 
may render us obnoxious to a frequent Head- | {emt 
ach not only upon the accident of a Cold, or | tule 
any other evidentoccafion, but even where the «J Vanoy 
Crafis of the Blodd is good, and noaccountable @| tices: 
caufe has fallen under our Obfervation. the { 
Whilft I fuppofe fome of the ferous Parti- 4 Neck, 
cles, which are evaporated in thefe parts, to any ( 
come Ff tit ¢ 
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}, come from the Brain immediately, or without 
| the mediation of the Blood-Veflels conveying 
| them to the Cutaneous Glands, fome will 
be apt to think I fpeak as if I had never 
heard of thofe Glands, and did not under- 
ftand the manner, in which the Serum 1s 
| commonly excerned when we Sweat. But 

|) that there are fubtile Vapours continually 
_arifing within the Cranium I think cannot be 

denyed, and that they are fucceffively ex- 
cluded as they arife isas certain, whether they 
pafs through the Skin by the Cutaneous 
Glands, or fome diftinét Pores is not materi- 
al, but the queftion is whether the Cavity of 
the Cranium be treed from them mediante fan- 
guine, as they are reforbed by the Blood- 

- Veffels, and carried in the Mafs of Blood to 

the Cutaneous Glands, or whether there be 
not a more immediate way by Pores and Inter- 
{tices in the parts guiding, and carrying them, 
though perhaps meandrically to the external 
part of the Head. This J am fure we all 
feem to grant, tharthere are fuch immediate 
paflages, by which not only the tenuious 
Vapours, but more grofs, and morbifick Par- 
ticles may be evacuated out of the Cavity of 
the Skull, when we prefcribe Iffues in’ the 
Neck, and upon the crown of the Head in 
any Cephalick Diftempers: for if they were 
not conveyed fome other way than by their 

BE 4. return 
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return into the Mafs of Blood, and their Cir. 
culation through the Sauguiferous Veflels to 
thefe artificial Emunétories, { do not appre- 
hend why an Iffue in the Heel, or any other | 
part fhould not be as proper and beneficial in 
‘thofe cafes, as in that part, where we fo pre- 
cifely order them. Some that perhaps would 
allow fuch a Perfpiration as I {peak of, if the © 
including parts were only membranous, will 
object the thicknefs, and folidity of the Bones, | 
through which thefe Vapours muft pafs, but 
if they do confider thofe two forts of Pores 
formed in the moft folid part of a Bone, | 
which I have before given an account of, 
they may be fatisfied that even thefe folid 
parts are permeable to a thin, and tenuious | 
matter, 

Befides their fuperficial Cavities the Bones 
have:all of them deeper impreflions, Forami- 
ya, Which not only renders their fuperficies 
uncqual, but. penetrate far into their fub- 
fiance, where the moft remarkable, and they 
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that deferve or admit of our particular. notice, 
are. thofe by which the Blood Veffels pafs 
through the fide of the Bone to the Medulla. - 
The Foramina,by which the nutritious Arteries 
enter the fubftance of the Bones, are in fome 
places very vifible, but not fo confpicuous as 
the other, nor fo conftantly agreeable in all 
things thar they can well be particularly de- 


{cribed, 
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fcribed, in general many of them are at one 
end of the Bone, and the contrary to that 
where the Veins pafs out, and theré are fome 
planted in the intermediate parts between 
the two extremities, which are but {mall. 
The paflages of the Veins. excepting them, 
which accompany the Medullary Arteries, 
are very numerous and minure, but there is 
nothing particular in them to be obferved ex- 
cepting their number. 

As for the paffages of the Medullary Ar- 
terics, and the Veins, which accompany them 
as they are but few fo they are confiderable. 
This is to be remarked that they do not pene- 
trate the fide of the Bones, efpecially thofe, 
which are articulated directly into their Ca- 
vities, but with an obliquity like the paflage 
out of the Urcters running for fome way be- 
tween the Coats of the Bladder, before it 
opens into the Cavity, fo that I have found 
this paflage fometime to be an Inch, and half, 
when the thicknefs of the Bone was little 
more than the eighth part of an Inch. In 
this manner they are generally formed in 
Beafts, and Fowls, as well as Men. But 
more obliquely in Men, and fome fort of 
Beafts, than in others. In two Rhinocerofes 
fome paft almoft directly through, and none 
of them fo obliquely as in Men, and fome 
other Creatures: the reafon of which feems 

to 
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to be becaufe the Bones of the joynts in them 
are very fhort; fo that the fame obliquity of 
the paflages, which feems to be for this caufe, 
that they may not detra& too much from the 
{trength of the Bone in that part, was not fone- 
ceffary here. There is no Membrane invefts the 
fides of thefe paflages, neither isthe Perioffe- 
um on the outfide, nor the Membrane of the 
Marrow within fo kind as to communicate 
any part as a covering to them. They are 
moft obfervable in the Bones of the Joynts, 
the Léum, Clavicles, and the lower Jaw. The 
Os Humeri, and Os Femoris have fometimes 
two orthree, the Radiws and Vlna, the Focile 
Majws, and Minws, tlie Bones of the Merar- 
carp, and Metatar/e, the OffaSefamoidea, and 
almoft all the Bones of the Fingers and Toes 
have commonly one, the /lewm has three, two 
on the infide, and one external. But I muft 
confefs I -have obferved that Nature fo little 
confines herfelf either as to their number, or 
the particular place in the Bone where fhe 
forms thefe Foramina, that can hardly fay I 
have found them all alike in thefe refpeéts in 
any two Skeletons, that I have made the 
fubjects of my enquiry. In their tendency 
thefe paflages are more conftant, and I have 
found that the Skeletons both of Men and 
Beafis do gencrally agree, fo that wherea pat. 
fge runs upwards, or downwatds the fame 
Foramen, 
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Foramen, or that, which anfwers to it, doesin 
the fame Bones of all fuch Skeletons commonly 


tend the fame way, efpecially in the lower Jaw, 


the Clavicles, the Ribs, and rhe large Bones 
of the Joynts. In the Os Avumeri, the Tibia, 
and Fibula they run downwards, in the Os 
Femoris, the Radius, and Una, they pats up- 
wards, fo that we may obferve that in thofe 
Bones, which anfwer to one another in the 
upper, and lower Joynts, they have a con. 
trary tendency, which there feems to be fome 
reafon for, becaufe it is generally fo, though it 
feems difficult to give one, that may be fatif- 
factory: that, which I have been thinking of, 
is the difference there often is in the pofition of 
thefe feveral parts with refpec to the Trunk of 
the Body, and the 4orta, the pofture of the 
Cubit is frequently tranfverfe to them, and the 
Thigh-Bones when we fit’ lié at Angles with 
the Spine, and the great Artery, fo that the re. 
fle€tion of the Medullary Arteries is better ad. 
mitted here thanin the Shoulder, whichis more 
parallel, or in the Bones of the Leg, whofe pofi- 
tion is dire&t to the Aorta, where thei¢ courfe 
muft have been perfe&tly contrary to it, though 
it muft be confeft thar the Cubit, and the 
Thigh-Bones are frequently pofited in the 
fame manner with refpect to the Trunk of the 
great Artery. But I fhall fhorten my account 
of thefe obfervations, which it is hardly worth 


Our 
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our time to infift upon... In the Lion, the 
Goat, the Antilope, the Rhinoceros, and the 
Bones of all other Beafts that I have examined, 
they ordinarily obferve the fame tendency as 
in Men, though in the Bone of the right 
Thigh, and the Fibulaof one Rhinoceros they 
did differ, but in another they did exactly 
agree with what I had commonly obferved in 
humane Skeletons. Inthe Oltridge, and ge- 
nerally in all Fowls thefe paflages in ail the 

large Bones of the Joynts tend downwards. 
From the fuperficies of the Bones by the 
guidance of thefe paflages we come next into 
their Cavities, (for the Lamine, which make 
the fide or wall of the Bone, I have already 
given an account of) and we will firft take a 
view of their internal or concave {fuperficies, 
where the Cavity is large, and the internal 
Lamina lies fair tabefeen. Here we have no 
{treight Furrows, nor fuperficial depreflions, 
as there are on the outfide, and that becautfe 
there was not the fame, nor any reafon to 
exact them, though on the infide of the Cra- 
nium, (which yet {peaking ftriGtly is not the 
internal part, which indeed is between the 
Tables) there are Furrows, but they are ac: 
cidental, formed. by the turgefcence, and 
preflure of the Blood-Veflels,.. which there- 
fore are not {ireight, and parallel like thofe on 
the outfide of the Bones, but reprefent the 
branches 
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branches of thofe Veflels, that made the im- 
preffions.’ I have likewife, though rarely, 
obferved the like on the infide of the large 
Bones of the Joynts. 

The Cavities are not allalike, but varioufly 
formed, obtaining a difference both in their 
figure, and capacity, befides what the parti 
cular figure, and magnitude of the Bones, in 
which they are formed, do oblige them to: 
they are of two forts, the one are large, and 
they are fingle in every Bone, where fuch a 
Cavity is formed, the other are little bony 
Cells, which are numerous, and make the 
{pongious part. 

TheBones, which have the large Cavities, 
are the Os Afumeri, and Femoris, the CUlna, 
Radius, Tibia, and Fibula, the Bones of the 
Metacarpus, Metatarfus, of the Fingers, and 
Toes, and thofeof the Os AHycides. To which 
we may add the lower Jaw, though the Ca- 
vity compared with the magnitude of the 
Bone hardly deferves to be ftiled large, nei- 
ther does it ferve to entertain a Medulla, 
but only the Nerve and the Blood-Vefiels. 
And the Bones of an Oxe’s heart I have ob- 
ferved to have very large Cavities, that 1s in 
proportion to their bignefs, and when [afcribe 
large Cavities to any {mall Bones, as fome.of 
the Fingers and Toes, itis to be fo underftoed ; 
for there are fome of thofe, which I reckon 
amongtft 


62 Of the Cavities of the Bones. 


among{t the {mall Cavities in fome large Bones, 
will be found to be more capacious than thofe, 
which I ftile large in thefe. ‘de 

In the Os Humeri, the Thigh-Bone, the 
Tibia, and Fibula, fo in thofe of the Mefa- 
carpws, and Metatarfus, the large Cavity after 
it approaches towards their extremities often 
begins to be divided by bony partitions, and 
to be occupyed by fome of the bony Strings, 
fhooting from the Plates in the fides of the 
Bones in Fajciculz, and forming larger Strings, 
which do not produce any inclofed Caverns, 
but the partitions are open, fo that they can- 
not be called diftinét Cavities, therefore I 
make all that parc fo far as they appcar, to 
be a part of the large Cavity. The Fafciculi 
proceeding from one fide till they meet with 
others, which are propagated from the oppo- 
{ite fide, are united fovas to be fo many con- 
tinued Strings as I have already fhewn, and 
shooting forth laterally.as they proceed, by, a 
fort of Apophyfes they are joyned to thofe 
Fafciculit, which are parallel, and do in the 
{ame manner fhoot out on their fides. to meet 
them, from whence arifes a. texture, which 
reprefents a fort of Cancelli or Lattices. Where 
thele Cancelli begin firft to be formed the 
Fafcicudz are very {mall, and fine, when they 
approach near to the {mall Cavities they 
grow larger. Here we may obferve with 
what 
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what caution Nature proceeds in detracting 


any thing from the fide, and folid part of the- 


Bone, for the danger of a Fracture in thefe 
Bones being lefs as the violence is offered 
nearer to the extremity, and fo fome parts of 
the Laming accordingly can better be {pared 
from the fides, therefore they are gradually 
diverted from it, we have not a whole Plate 
run off together at firft, but only fome minute 
Fafciculi, afterwards larger and larger as they 
can be fpared, till at laft they are fo large as 
to meet, and be contiguous, and fo are con- 
tinued in the form of an entire Plate. The 
Interftices between the Fafciculi are many of 
them of a quadrangular figure, though there 
are abundance of them, which have divers 
other figures. 

Amongft thefe Cancelliare fometimes broad 
Plates, which are produced from the fame 
Strings as that texture is formed of, when 
feveral of them»run together in that order, 
in which they lay before they ran of from 
the fide of the Bone. Thefe Plates are fome- 
times to be obferved in the very middle of 
thefe Camcelli at fome diftance from the fide 
of the Bone, fometimes they are contiguous 
to it, where they recede from the Wall of the 
Bone in their proper form, and afterwards are 
divided into fuch Fafciculi of the Strings, as 
that texture is made of. Sometimes after the 

large 
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_Targe Cavity comes to be thus divided, and 


occupyed by the bony partitions of thefe La- 
tices, it opens again into a large Cavity, which 
is free from any fuch kind of texture, only 
there is fomething of ic round about on the 
fides, and at the end of it the Strings run into 
this form again, but there is not much of this 
Lattice. Work before the Cavernous part, or 
{mail diftin& Cavities begin to be formed. 
But commonly when the large Cavities come 
once to have the Fafciculi divert into them, 
and to be divided by them into little Interfti- 
ces, this Lattice Work is continued to the 
lefler Cavities, and when it approaches near 
to them the Fa/cicu/é, grow gradually broader, 
and broader, till they all meet in fuch a man- 
ner as torun together in the form of irregular 
Plates, and when they are thus met, and 
united they begin to make the little diftin&t 
Cavities, which firft appear next the fides of 
the Bone with fome of the Cancelli till con- 
tinuing inthe middle. Inthe Tibia of a Horfe 
LT have obferved this texture as fine, and curi- 
6us, as in any Bones that I have examined, 
and do not queftion but there is much of 


che fame texture in Camels, and other Beafts — 


that are defigned for burden, and where the 
reafon, that required fome particular care, 
and contrivance to make them ftrong, did 


make it neceflary to be cautious, and fparing 
in 
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in detracting from the folid part, and dividing 
(that ftrength, which was united in the fides 
before. In Cows there is little of this Lattice- 
Work, and that very coarfe. In the Bones of 
_thofe Fowles, which Ihave examined, which 
have been of feveral forts, I find nothing com- 

parable to this texture: in thofe of the Joynts, 
which are large, and where it might be ex- 
pected; there are indeed fome large bony 
Strings, or Fafciculi of the {mall ones running 
out from the fides into the Cavity, but they 
are commonly diftinét, and fingle, pafling 
from one fide to the other fometimes ob- 
liquely, fometimes elena tran{verfe, that 
they appear like little bony beams lying acrois, 
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though fometimes fome few of them run. into 
the form of a Lattice. And without doube 


thefe Zraées in Fowles anfwer to the Lattices 
| Work in fome cther Animals, and the ufe and 
defign of both is the fame, which I proceed 
to fay fomething of. 3 | 
_ The defign therefore of thefe Cance//i is in 
the upper part of the Bone to fuftain that 
part of the Marrow, which fiils the large 
Cavity, which in thofe Bones, that are large, 
has a cenfiderable bulk ; but is fufpended 
partly by the ramifications of the Blodd.- 
Veflels, and their continuation from the larger 
Mats of Marrow into that which is lodged in 
the Cancelli,. fo running over, and winding 
iE abole 
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about the Fa/ciculi; partly by the Membrane 

of the Medulla, which is one continued Mem. | 
brane through all the large Cavity, the Lat- | 
tice-Work, and the fmall bony Caverns; fo | 
that though the Marrow in fuch a quantity | 
is ponderous, though the Medullary Bags, | 
and Glands are tender, and as well as the| 
Blood-Veflels eafily compreft; yet by this| 
Providence the Superior part having a de- 
pendence upon the Strings in the Cance//, can- | 
not make a preffure upon that ‘part, which lies 
under it, fo as to injure it. And therefore in 
the Bones of an Ox, where there has not been | 
this contrivance, or but little of this texture, | 
Thave obferved another thing almoft equiva-, 
lent to ir, that isa jerting our of fome Plates 

like ledges or fhelves lying tranfverfe, for the | 
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Marrow to reft upon in feveral places, fome- [ti 


times in the.middle, but moftly towards the 
extremities, where this Lattice-Work fhould 
be planted. At the lower end of the Cavity 
thistexture is no lefs ferviceable, where it bears 
off the preflure of the fuperior, and incumbent 
part of the Marrow from that, which is lodged | 
in its Interftices, and preferves it inviolated. 
Before I proceed to give an account of the 


leffer Cavities. 1 thall inquire into the reafons |} 


why the Bones of the Joynts (excepting thofe 
of the Wrift,the Zarfus,the Offa Sefamoidea, and 
the Scapale) and one or two more havea large 
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tne] Cavity, and they feem to betwo. Firft the 
Men.) Jargenefs of the Cavities was a confequence 
las! from what was neceflary to be done in order 
50] to make tie Bones firm, afd folid, Ivis plain 
‘itty | that the Bones, which are of any length, are 
bigs, | in the greateft danger of being either fractured 
ste} by any violent blow inflicted laterally, or 
| this} ediftorted by too great a preflure made at their 
4 de. | extremities, in thofe parts, which are diftant 
;cit.| from their extremities, and therefore it was 
lit] meceflary that the ftruéture of thefe parts 
in| fhould be fuch as would procure them the 
‘been! grearef{t folidity, and firmitude, which was 
xture, | mot ‘confiftent with thofe diftances of their 
wiv || parts, from which the fmaller Cavities arife, 
Pats} and therefore the Plates are fo difpofed there 
nth} as to be contiguous, from which clofe applicas 
me, tion of one to another in the fides of thefe 
{ste | Bones there follows. large Cavity within them, 
hold) which is more than equivalent’to thofe lefler 
avy Caverns, which any other order, or difpofiti- 
burs} on of the Lamine might produce. 

net} Secondly, They were defigned for fome end; 
odgtd (to Wit, that thefe Bones might be capable of 
td, | Containing a greater quantity of the Medullary 
te} Oil. For being Bones, which ate frequently 
alos I motion they require, and expend greater 
ithot |} uantities of that oily matter, than any of 
jad} thofe, which are not articulated, as they em: 
lage || ploy it not only for preferving themfelves ina 
Cav BY be due 
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due temperament, and their fecurity againft file 


that drynefs, which would render them more} 
fragil, and does as we find by experience make| 


them apt to crack; bur likewife with the 


help, and mixture of a mucilage to lubricate’ 
their extremities, when they are moved, and| 


to maintain them ina condition fit for their 


motions upon all occafions, For this reafon| 
itis, that the Bones of the Os Hyoides have} 
their large Cavities; becaufe they are as fre- 


quently moved as we fpeak, or {wallow. | 
And how evidently does the fame reafon ap- 


pear in the Bones of an Ox’s Heart, (which, | 


as often as I have obferved them, have been 


EWo, and articulated) when they are cencinu-| 


ally in motion upon every Syftole, and Dia- 
{tole of the Heart > There are, itis true, fome 
Bones of the Joynts, which have not fuch’ 
Jarge Cavities; as the Scapula, the Rotula, 
the Bones of the Wrift, and fome others. 
Now for the Scapula, it cannot be faid to be! 
moved at the articulation ; for though its firu- 
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ation is fometimes altered by its proper Muf- [i 


cles, yet at that end, which only is articulated, 
it has the place of a quiefcent Body, upon 
Which the Os Humeri moves ; fo that-unlefs 
the Scapula had a Joynt at its other extremity 
fo as itfelf to move upon another Bone, there 


was not this reafon for the forming of a large} 


Cavity init. The Rotula is placed in a Joynt, 
: where 
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sink} where there is an Oil fupplyed from the large 
More} Cavities of three Bones, the Thigh, the 7zd2a, 
tikejand Fibula, fo that it cannot want a fufficient 
ie apply of it. For the Bones of the Wrift, 
riateland Tarjus, they lye between fuch as have a 
,anjconfiderable Cavity. Another ching, which 
thi hay be objected againft what I now offer:as 
clmjone reafon of thefe Cavities, is, that neither 
hue|ithe Os Occipétis, nor the Atlas, which have a 
site|fenfible motion, have fuch a Cavity ; nor yet 
iloy.| the Ribs, which are moved fo much in refpi- 
na} ration: For the two firft their motion is nei- 
hicly| ther fo frequent, nor ever fo long continued 
ben} as that of the Bones of the Limbs fometimes is, 
itiu- the Head being only now and then turned to- 
\Die| Wards one fide, or moved backwards or for- 
ome} Wards, and commonly it does no more than 
{uch }}onee incline to one of thefe poftures, and after- 
otult,| Wards returns into its more natural fituation, fo 
sheng that the expenfe of the Medullary Oil cannot 
tobe} be chere foextraordinary. The Ribs are joyned 
sfitu} to the Vertebres by a Syxarthrofs,or fuch an ar- 
‘Mut} ticulation as is defigned for an obfcure motion. 
lated, ||And to demont{trate the difference in their ex- 
upon} pence of this Oil in their motions, or the altera- 
ue$] tion of their pofition, let us confider how much 

iy) the pofture of the Bones of the Joynts may be, 
and fometimes is altered,and how little the Ribs 
in Refpiration change their pofition. When 
any of the Bones trom an extenfion are in: 


F 3 flected, 
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flected, or from an infleCtion they are ex-|) 
gpotion 


tended, that extremity, which is remote from. 


its centre or the quiefcent Bone is fenfibly | 


moved circularly, or fo as to defcribe part of a} 


Circle: now by confidering how much of a 


Circle this extremity makes in the Joynts, 


and. how little in the Ribs, we shall eafily 


difcover a difference in the quantity of Oil, 


that they expend. I fhall inftance only in 


two, to witthe Zzza, and the Cubit ; the firft; 


may be, and is fometimes fo inflected, as to 
make above. the fourth part of a Circle, and 


in ordinary inceffion about a twelfth, the Cu-| 


bit fo as to make about athird part, Whereas 


the Ribs, fo far asI can perceive, in ordinary | 


Refpiration are not moved above the. fourth 
part, of an Inch in that extremity, which is 
remote from the Vertebrés. - Now fomeof the 
Ribs without their Cartilage are rwelve Inches 


in length, but we mutt allow for their obli:: 


quity, and we will fuppofe the diftance be- 
tween the two extremities of a Rib. to be, 
what it is in fome of-them, eight Inches, 
the Diameter of the Circle; in which the ex. 
tremity diftant from the -Vertebres moves, 
muft be fixteen Inches 3. now fuppofe the Pe- 
riphery of a Circle to the Diameter to be bur 
as three to one, (though it is fomething more) 
then:is the Rib in that part, which is moft 
‘femote from its centre, mayed but the 192d. 
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} part of its Circle; how infenfible then muft its 
‘vty motion be fuppofed to be at its Axis, or the 
vi quiefcent Bone? Only I muft confefs they are 
‘Oalmore conftantly in motion than any. of the 
aiBones of the Joynts, and therefore the Ca- 
A} verns in thefe Bones are many of them. of a 
allyl long figure, and large for the fimple. fort, 
Olfand ae that end next the Vertebres they have 
ly itll fometimes a. confiderable Cavity. 
cir! = Befides thefe large, and more capacious 
ist0| Cavities, there are leffer Cells, and they are 
ind found in all the Bones, even thofe, which 
‘Gif have a large Cavity, have fome of them at 
aca) both extremities, which where the Lamznge 
tary) lie near to one another arefmall, and as they 
approach nearer to a contiguity grow. lefs, 
i) and lefs, till che Plates being plainly conti- 
-guous, and united, they difappear. ‘There 
-are many of the Bones, which have no 
other Cavities, as the Vertebres, » Clavicles, 
the Ribs, the Offa innomiuata, fefamoidea and 
fome others. 
I have obferved three forts of thefe Cavities. 
Firft there are fome of them efpecially in 
human Bones, which have the Cazce/lz; others 
are fimple, or fingle diftinét, Cavities, which 
have none of that Texture; and a third fort 
likewife have no Caxcelli,. butare like two or 
three, or more of this fecond or fimple fort 
broken into one. Thefe three forts are ge- 
4 nerally 
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nerally different in their capacities, fuch as 


have the Lattice-Work being the largeft, and | 
the fecond kind the {malleft of the three. Nei<' | 


ther is there a difference in their capacity be- 


tween thofe of a diverfe fort only, but of ‘| 
thofe, which are of the fame kind, fome are | 


Jargerthan others. Nor do they differ lefs as 
to their figure than their magnitude. The 
firft, and laft are altogether of an irregular 
figure. Of the fimple fmall Cavities fome 
are exactly round, fome oval, others a flat 
oval, fome quadrangular, others efpecially in 


the Ribs, and Clavicles are of a long figure, | 


and in truth to deferibe the variety, would be 
to give an account of all the figures that oc- 
cur in the Mathematicks. 


The {mall Cavities have all of them Pores, ! 


or paffages of communication, whereby the 
Blood-Vefiels are propagated, and the Mem- 
brane of the Marrow is continued from one to 
another, and by which the Medullary Oil 
has the liberty of flowing out of the’ large 
Cavity into the leffer, and out of one {mall 
Cavity into another. But there is a great 
Variety in the number of the Pores belonging. 
to every fuch Cavity, even the fecond or 
fmalleft fort ; in fome there are only two,one for 
receiving, the other for tranfmitting, fome of 
the Cavities have three or four, or more; in 
which there is this difference that fome have 

, : feveral 


| 
| 
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feveral into one and the fame, others have a 
paflage into feveral, or all the {mall Cavities, 
that are next to them, by fo many fingle 
Pores. 

Where thefe {mall Cavities, and the poro- 
fity, which arifes from them, were confiftene 
with the fecurity of the Bones, that is, where 
there was no neceffity to contrive in their 
ftructure that order, which would give the 
greateft ftrength and folidity, they were ca- 
pable of, either becaufe they have not fo 
great a ftrefs put upon them at any time, 
or becaufe they are fo thick and fhort, 
that they are’ in no great danger of being 
broken, and where the quantity of Marrow, 
which thefe fmall Cavérns are capable of 
receiving, anfwers to the exigence of the 
part, as in thofe Bones, which are not arti- 
culated; in all thefe Nature could without 
any danger or prejudice make their fubftance 
within all fpongious, and has chofe fo to do, 
fo by lodging the Marrow in the {mall Cavities 
formed between the Plates, does intermix 
with all that part of the fubftance of the 
Bones that Medullary Oil, which was: ne- 
ceflary to preferve them from growing too 
dry, and fragil, which wasa more eafie, and 
immediate way to anfwer this end, than firft 
to feparate, and depofite the Marrow in one 
large Cavity, and afterwards to fupply it to 
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the fubftance of the Bones by Pores in that 
manner, in which it is difpenfed to thofe 
Plates, whofe contiguity, and union renders 
a Bone folid. 


OF th BLroov-VeEssELs 
of the Bones. 


Proceed now to give an account of the 

Blood-Veffels of the Bones , which are, 
as in other parts of the Body, of two forts, 
to wit, Arteries, which convey the Blood 
into them, and Veins, which ferve in the 
reduction of it to, the Heart, after it has 
paid a Tribute of fome certain Particles to 
thofe Glands, which it touches upon in its cir- 
culation. And both thefe may be faid to be 
of two forts, that is they are afligned to two 
feveral parts, {ome to the Medulla, and others 
to the fubftance of the Bones in order to their 
‘Accretion, and Nutrition. 

The Medullary Blood-Vefiels will fall more 
properly under our confideration, when I 
come to treat of the Marrow, I fhall there- 
fore defer the particular notice of them tilll 
eome ta fpeak of that. As for the nutritious 

Arteries, 
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Arteries, there are feveral of them belonging 
toa Bone, and every one of them, that I have 
obferved, enters the fubftance of a Boneat a 
diftin& Foramen, only 1 once met with two, 
which made their entry by the fame paflage. 
The moft confiderable of them enter at one 
end of the Bone, and the contrary to that 
where great numbers of the Veins have their 
exit, and in the large Bones of the Joynts, 
where they are moft obvious to our obferva- ' 
tion, they plainly enterat that end, which is 
next the Trunk of the Body excepting in the 
Scapula; and becaufe they are Arteries, they 
do not alter the colour of that part of the 
Bone, which therefore is whiter than the other 
extremity, or where ever the Veins, which 
are red, and more numerous, do. pafs out. 
From that end of the Bone, at which they 
enter, they havea tendency towards the other 
extremity. Some of thefe I have feen running 
amongft the Laming in the moft folid part, 
and where the Plates have been contiguous, 
and traced them a confiderable way together, 
obferving them to be fometimes confpicuous, 
and indeed large confidering the clofe unition 
of the Plates, and the folidity .of the part, 
that they pafled through, and in any part of 


a Bone, whilft ic is Cartilaginous, they are 


plainly to be obferved, and more eafily fol- 
lowed. Now though in fome parts of the 
Bones 
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Bones there is little, and in fome no appearance 
of Blood-Veffels, yet that they are in the 
whiteft part of a Bone does evidently ap- 
pear in the examination of any part of one 
that is yet Cartilaginous, and that they are 
very numerous, I have found fome reafon to 
believe from a confiderable Ecchymofis I 
have met with in a folid and perfect Bone, 
in that part, which feemed to have been na- 
turally white, and to have-givenas little fafpi- 
cion of fuch a thing, as any part of it. 

The Nutritious Veins, if I may fo call 
them, that is thofe, which convey the Blood 
back from the Nutritious Arteries of a Bone 
are very Numerous, mot throughout the 
whole or in every part of it, but where the 
Arteries terminate. For as they do nor pafs 
through the fame Foramen, fo neither do they 
keep fuch a fociable courfe as to run one by 
another in the fubftance of a Bone, as they 
often do in other parts.. This was neither 
neceflary, nor convenient: Not neceffary be- 
caufe the defign of the Veins being to carry 
back the Bloodto the Heart,fo long as they con- 
veniently anfwer that end, itis fufficient, let the 
courfe in which they proceed be either this way, 
or that.It was not convenient,for as there appears 
in the ftructure of thefe partsa providence ftu- 
dioufly contriving what was neceflary for their 
firmitude, and ordering whatever was requi- 

fite 
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fite to be done, and might be injurious to it, in 
fuch a manner, asto make one confiftent with 
the other, fo here thatthe paflages, by which 
the Nutritious Blood-Veflels are diffeminated, 
might not be too large (which we may rea- 
fonably fuppofe they would have been, if they 
had been fo capacious as to give a paflage to the 
Vein, and Artery together) where ever any of 
the Nutritious Arteries terminate, be it about 


_ the contrary extremity to that, where they en- 


ter, or in fome intermediate part, the Veins, 
which fucceed to them, inftead of running 
along by the Arterial Channels, and continu- 
ing their courfe within the fubftance of thefe 
folid parts, pafs out immediately at their fu- 
perficies, and their paffage in the folid part of 
a Bone is fo fhort, that vaft numbers of them, 
if not all, feem to be at their exit out of the 
bony fubftance,fingle Veins continuing diftinct 
from the extremity of thofe {mall Arteries 
they ferve to, that they never come to fall 
into any common Channel before they arrive 
upon the furface of the Bone, which I do fup- 
pofe from their Number, and the minutenefs 
of them. | : 
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Lthough the Teeth are of the Claffis of 

Bones, yet having fome things particu- 

Jar, I fhall give a diftinét account of fome few 

obfervations I have made of them, and they 

confift of two different parts of a diverfe fub- 

{tance, the one is of the nature of a Stone, 
the other is truly bony. 

The firft may well be faid to be Stone, 
when it has the hardnefs of Stones, the folidi. 
ty of Flints themfelves, fo as inthe fame man- 
ner to refift the impreffions of the Saw, and 
has befides fomething of a fhining, or glifter- 
ing brightnefs, as the hardeft of Stones have, 
though after all it muft be confeft. chat it is 
often caten away, and will be diffolved in Agua 


forts, which Flints will not; which, as it 


fhews us how injurious {trong acids’ are to this 
part, may direct usto the ufe of better means 
for whitening the Teeth, than Spirit, or Oil 
of Vitriol, or any thing of that nature. This 
F call the Cortex of a Tooth, and is plainly, 
and eafily to be diftinguifhed from the other 

part. 
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part. The feveral parts or frie of which it 
confifts, differ in their pofition from the Strings 
in the bony part, not lying ftreight in the 
length of the Tooth, bur on the fides oblique, 
near to atranfverfe pofition in fome Animals, 
and upon the upper part of the Denres Molares 
where the bony {trings are tranfverfe, and at 
the very point, or extremity of the fharp Teeth 
they are in a manner erect. The figure of 
thefe frie in the Teeth of fome Animals is 
{treight, in fome a little, and in others more 
oblique as in thofe of Men, in which I have 
obferved them to have the fimilitude ofa 
Bow, the convex part of whofe Arch on the 
fides lies obliquely downward, and the con- 
cave upwards, with the lower end planted, 
and fixt upon the fide of the internal or bony 
part, which gives them a Bafis to reft upon, 
fo that when any thing preffes upon the other 
extremity, they are in no danger of being 
protruded out of their place, having fo firm 
a Foundation to ftand upon, and being fo 
difpofed , that all impreffions are made not 
laterally, but at one end of them, and fo asto 
make the greatef{t advantage of their Batis, 
in refifting that force, which might move, 
and diforder them. : 

Confidering the Teeth are defigned for the 
breaking, and diffolving the parts of our folid 
food, ‘the reafon does- appear why thar part, 
which 


Bi A Ne a ote Roca te 
=; Z ee) Bis 
“~< oe Fat ope 


Bo Of the Teeth. 


which ftands out of the Gums, and is the 
immediate inftrument of Maftication, fhould 
at leaft be cafed with a hard and ftony Cor- 
tex, otherwife they would be more eafily in- 
jured by their action, and fenfibly worn a- 
way. It is true fome other Bones are rubb'd 
one againft another at their articulations, 
where they are of a more foit and tender 
nature, without any fenfible injury; but then 
there is a continual fupply of an oily, anda 
mucilaginous Matter, which prevents their 


‘attrition, which neither the pofition, nor the 


Office of the Teeth does admit. 

When a Tooth is broke, and this ftony 
part is viewed with a Microfcope, it repre- 
fents almoft a Saw, or rather che inequa- 
lities, and notches of {uch a Grater as is made 
to fome Steel Tobacco Stoppers, excepting 
only the obliquity of the fir7z, So that the 
parts, or (which I am apt to think it con- 
fifts of ) the Lamina of it are formed with 
fuch inequalities, that they are applyed, and 
joyned together by the way, and in the man- 
ner of a Suture, the Teeth, or ridges of one 
lying into the notches of the other. 

This-part does not feem to be allowed any 
fhare of that medullary, and oily fubftance, 
which is fupplyed to other Bones, and is not 
wholly wanting to thac part of a ‘Tooth, 
which is truly bony. For befides that I could 
never 
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‘never difcover any thing of a moift or oil 
‘nature infinuated into it, nor obferve any thing 
‘of an Oil to fweat out of it, either in a Ske- 
leton, or when it has been extracted from one 
living, it would be fo far from doing any fer- 
‘vice here, and preferving the natural tempe- 
‘rament of this part, that it would be.more apt 
ito deftroy it, as it is, and ought to be ex- 
‘tremely dry, and hard, and feems to have 
fomething peculiar in its nature, and conflt- 
‘tution, which preferves it from being fragil; 
or friable without the affiftance of any oily 
matter. And whether that Mucas, which is 
found fticking upon the Teeth, is fupplyed 
‘from within, and paffes out of it, is to be 
| much queftioned,and it feems rather to befome 
“Vifcous, or gummows, and terreftrial parts fup- 
plyed from the Saliva. And however a Tooth 
is thought to grow beyond its natural length, 
when its oppofite is wanting, yet thisis not fo 
‘certain as not to admit a difpute. I have ob- 
ferved that in fome Teeth, when thofe which 
ftood againft them have been gone, there has 
been no elongation. And if it were fo thata 
Tooth took an occafion to inereafe its length 
from the want of that, which was oppofed to 
‘it, and of that preffure, which it made upon 
it; why do not the Teeth continually pro- 
trude their lateral parts, and acquire an ex: 
| traordinary thicknefs in that part of the Cor- 
| G tex, 
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tex, where there is not the preflure,and oppofie | ™° 


A 
1") 


tion of another Tooth to hinder it > Fhat there: ' 
fore, which fcems to be’ an clongation, may\] 
rather be thought to be the protrufion of a} 
Tooth from an extravatation, and the preflure} | 
of fome nutritious juice-flowing into the} 
Socket, as we find aftér a Tooth is extraéted, | 
the faccus nutritius of the Jaw is thruft forthiy “ 
into the Cavity, and fills the Alveolys with a] has 
bony fubftance.' Orif the Tooth does after=i} lun 
wards grow, and exceed its ordinary’ length, |)» 
the addition, that is made toit, does not fecm|!* n 
to be inthe'Cortical part. Ic is true,we cannot} " Ri 
well imagine that fo thin a fubftance, as hard} {is 
as it is, fhould: ferve a Man his whole life})™) 
time without a reparation, fo that we mutt} 
fuppofe as fome of the parts are worn off; yp uns 
they are renewed. But when the Teeth ag} fiat): 
well as other parts, have a certain and con-| ‘lo 
venient magnitude prefcribed to them, and} Yorou 
the folidity efpecially ‘of this Cortical pare bli 
fixes the limits of its increafe more firmly, Wik i 
and makes them more immoveable than they } tei 
feem to be in any other part of the Body; EJ wiht 
cannot think that che ftony Cortex has any | fie 
preternatural increafe after the oppofite Tooth } tied 
is gone, tinued 
This ftony Cafe or Cortex in Men, the} the: 
Lion, and other Carnivorous Animals covers } Povi 
all chat part of every Tooth, which ftands} fre 
out 
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out of the Gums, but whenthe Teeth come 
to be protected by them, it grows thinner, 

Band quickly terminates: neither was it ne- 

B ceflary that it fhould be fo chick, and {trong 
| where it is covered fo as not to be expofed to 
that violence, and thofe impreffions, which 

the naked part fo often’ meets with. In the 

| Dentes incifores, and Canin? both of Men, and 

' Beafts all that part, which ftands out of the 
_ Gums, is covered with fucha Cortex; butin 

the Dentes Molares there is a great difference. 

For in Horfes, Sheep, Goats, the Antilope, 

the Rhinoceros, and fuch Beafts as live upon 

Grafs, and Corn, the bafis or that extre- 

§ micy, which lies out of the Gums, is not 
covered with it, but only the fides, and it 

runs to that extremity, where it ends in a 

| fharp edge, but fometimes there grows over it 

a bony cruft, and whereas in Men, and Carni- 

vorous Animals there is none of this ftony 

fubftance within the bony part, it is other- 
wife in thefe Animals, in whofe Grinders 
there is the fame fort of fubftance within mixt 
with that pact, which is bony, and that in 
feveral places, which rifesup likewife with an 
edge above the bony part, and is often con- 
tinued to the extremity of the Roots: and 
there does evidently appear a contrivance of 
Providence in the formation of thefe parts in 
feveral Animals, accommodating them to ‘the 
G2 nature 
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nature of the Food, which the Animal lives ; 
upon, InMen, whofe Food is generally foft, | 
and more fit to be broken into pieces by come | 
prefifon, thanto be ground, they are obtufe, . 
Inthe Lion, Tiger, Dogs, and fuch Creatures 
as cat Flefh, bue are frequently entertained 
with no tenderer Food than Bones, though | 
they are covered with a fiony Cortex, | 
they are fharp with feveral points. In thofe 
Beafts, which are maintained by Grafs, Hay, | 
and Corn, this ftony part rifes up in feveral 
Places in ridges, with a kind of edge, and 
does anfwer to the inequalities of a Mill- 
{tone. In Hogs, that eat Fle(h, as well as 
Grafs and Corn, they are covered with a 
{tony Cortex, but formed in {uch a manner as 
makes them of a middle nature, and fit for 
the matftication of both. 

Underneath the Cortex in humane Tecth, 
and other Carnivorous Animals, (and within 
the fame ftony fubftance in other Beafts ) and 
within the Gums is another part of the Tooth, 
which is truly bony. And this Bone (for fo 
I may lawfully call it) confilts. of Laming 
as other Bones do, which I haye plainly ob- 
ferved and diftinguifhed ina Horfes Tooth. 

From the different nature, and folidity of 
thefe two parts of the Teeth is the reafon. evi- 
dent, why they are often fo hafty in their de- 
cay, when the external or {tony part is once 

| broken 


Of the Teeth. 85 


broken off, that they quickly grow rotten, 
and hollow, when the Cortex, which is much 
the thinner part endures fo. many years, and 
ltts is daily employed without any fenfible detri- 
lid | ment, and upon this account itis, that when 
igi || the Gums are eaten away, fo that fome part 
;}of a Tooth, which is not defended with a 
lot | {tony Cortex is laid bare, it is eroded, when 
ly, |/¢hat part that naturally ftands out of the 
wl Gums, and is by fuch a folid fubftance fe- 
ind | cured, fuffers no fuch injury. 
li! The Teeth have all of them in that part, 
lw) which lies within the Gums a Perioffeum, but 
1a) nor that Membrane, which is common to the 
‘other Bones. For that, which immediately 
-invefts fo much of them as is covered witha 
| Membrane, 1s not a continuation of the Perio. 
'fleum of the Jaw-bone, but is ufiited to, or 
| rather propagated from that Membrane, which 
covers the Gums, and is common to the whole 
Mouth, which does not terminate with the 
Gums, but when it comes to their extreme 
edge, turns in, and is reflected between the 
other fide of the Gum, and the Tooth, then 
| itdefcends into the 4/veolus, and adhetes im- 
mediately to thofe parts of the Teeth, which 
lie within. With the Membranein fome Teeth 
is communicated to their Roots, efpecially in 
the upper Jaw, fome part of the hard, and 
‘ficthy fubftance of the Gums, by which 
| G 3 the 
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the Teeth are faftned more firmly in their | Je 
Sockets. And becaufe they are parts, which j! i 
ought to be firmly fixed, there is the fame Mi!" 


contrivance for the ftrong adhefion of their 9m” 
Membrane, as in other Bones, to wit ine- jot 
qualitics, or fuperficial Cavities, which in 9)! 
large their fuperficies. In Men they are often 

depreffions or Pits of an irregular ficure, | 
though in fome humane Teeth there are cir- | 
cular Furrows, which are confiderably wide. If 
In the Teeth of the Rhinoceros { likewife find | 
broad and circular Furrows. In the Teeth of | 


a Tiger thefe inequalities are alfo Furrows, ttt 
Which are remarkable, and numerous, but | of the 
they are ftreight, and run from one end of the fit. 
Tooth towards the other. ji 

But though the Teeth themfelves have no partic 
part of the common Pertofteum, yet it comes § ii 
very near them, for the Sockets, in which § /autd 
they ftand, have it. The Perioffeum.which COy & fis 
yers the Jaw-bones running to the edges of the § ter 
Alveoli, or Sockets, turns into thofe Cavities # fied 
being on one fide contiguous to the Bone, § fal 
and on the other to that flefhy fubftance, § hilt 
which helps to faften the Teeth more firmly, § Frum 
and where none of that hard fleth intervenes, § the] 
it does coalefce with the Membrane, which magn 
docs immediately cover that part of the § ia 
Tooth, that lies within the Gums, and they § ad, 


make as it were but one Membrane. 


There 


Of the Teeth. 87 


_. There'is one thing particularly remarkabie 
bichfiin the Teeth, which other Bones do not 
fine} feem to pretend to, and that 1s Nerves. The 

‘reafon of the difference feems to be chiefly, 
if not folely for the fake of that part, which 
‘5 deftitute of a Membrane: and to anfwer 
| for the want of the Perioffeum. Though the 
| defign, and ufe of the Teeth would not admit 
of a Membrane in that part, which is imme- 
| diacely employed, and do act in Mattication , 

yet it was neceflary that fhould have an in- 
flux of fpirits to affift in its accretion, and nu- 
trition, whereupon the Teeth have every one 
of them a Nerve, that fupplies them to this 
part. The Nerve, which ruas along in the 
Jaw, and from whence the Nerve of every 
particular Tooth is propagated, is plainly a 
afciculws of other lefler Nerves, which J have 
found to be more in fome than in others. Some- 


times they have been fixteen, fometimes 
twelve, and ina humane Jaw I once ob- 
ferved no more than feven. But all thefe 
{maller Nerves are divifible into lefs, tll ac 
laft they refolve into minute Filaments. The 
' Foramina, by which thefe Nerves pafs into 
the Tooth, are vifible with the help. of a 
magnifying Glafs, and many times without 
it, and there is always one to every Root, 
and in a Tooth which has had only a fingle 
G 4 ~*~ Root 
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Root 'T have met with two paflages, one on} 
cach fide, and the Foramen where it is fingle} 
Is not always formed at the very extremity] 
Ss the Root, but Very often a little on one |} 
ide, | 


| 
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DISCOURSE 


OF 


ACCRETION, 


AND 


NUTRITION. 


HE next thing, which I am to 

{peak of is the manner of the Bones 
Accretion, and Nutrition, which 

as indeed the growth, and nourifh. 

ment of all the parts of the Body, are hard 
to be underftood, and explained. That Ac. 
cretion is by the addition or appofition of 
hew matter, and that Nutrition. isa reparati- 
on of thofe parts, which are continually ex. 
pended, are accounts, that are eafily given, 
and as eafily underftood. But how the nu- 
Ran tritious 
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go Of Accretion, and Nutrition. 
“tritious Particles are feparated, and fupply’d ; 


how they are proportionaily difpenfed to all 
the folid parts of the Body, and regularly 
difpofed of 3 how Accretion is performed in 
young Animals.till they grow. to a conveni- 
ent, and the ordinary magnitude of their own 
Kind, and comes to ceafe after the dimenfions 
of the Animal are carried to the common and 
natural limits fet to every Species, are not 
fo eafie to be explicated. However I have 
made fomeeflays, and-although fome unlucky 


objection or other has made fome thoughts I 


have had about this Argument mifcazry, yet 
I have formed and confidered of one Hypo- 
thefis, which gives me fome fatisfaction, and 
even the confidence to expofe it to the olye- 
ctions, and to fubmit it to the cenfure of 
greater Philofophers, and better Judges. 

To compleat an account of Accretion, and 
Wutrition, there are three things to be con- 
fidered, and explained, the firft is the man- 
ner how the nutritious matter is fupplyed, 
and apponed to the parts of younger Ani- 
mals fo asto givean increafe to their dimenfi- 
ons. The fecond is what it is, that puts a ftop 
to this in a convenient time,or:how it comes to 
pafs that Accretion ceafes when the Animal is 
grown toa due magnitude, ard: the ordinary 
limits, that are prefcribed by Nature co. the 
Species, which it is of. The third, and laft 
thing 
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thing to be enquired into is, what Nutrition 
raken ftrictly is, and how it is performed: all 
which I fhall do at large as it concerns all the 
parts in general, and then I defign to givean 
account of the growth, and nourifhment of 
the Bones in particular from the general Hypo. 
thefis, which willlead me to the confideration 
of fome morbid affections of the feparts, where 
their nourifhment is particularly concerned. 

I fhall not goabout to mention, or object 
again{t the Philofophy of others about thefe 
appearances, but only offer my own thoughts, 
and take my own method to explain them, 
only where any thing, that is plaufible, and 
f{tands in competition with my Hypothefis, 
occurs, I fhall be fo natural as to endeavour 
the defence of what my own Thoughts have 
brought forth. 

I fhall begin firft, and explain the manner 
how the parts in young Animals are nourifhed 
fo as to be extended in all their dimenfions. 
And firft the nutritious Particles are fupplyed 
from our daily Aliment, afluming after Con- 
coction, and a due feparation of the purer 
from the more grofs, and feculent parts the 
form of Chyle, which through the La¢teal 
Veflels pafles into the Blood, taking in in its 
way a juice from the Lymphedudts, in which 
ghere feem to be many of the luxuriant Par- 
ticles of the Succus natritivs of the Glands, 
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from whence they arife, which communicates 
fome nutritive parts, and improves the nature 
of thofein the Chyle, which are defigned for 
nourifhment, and after this milky juice comes 
into the Blood, and arrives at the Heart, the 
parts, which are to make the nutritious juice, 
and are as yet imperfectly Concotted, are 
there fo broken and attenuated, as to bea- 
dapted to the Pores, which are to feparate them 


from the Mafs of Blood; and difpofed for a 
feparation, after which they are conveyed by 
the Arteries to all the parts. That the nutri- 
tious juice is fupplyed from the Mafs of Blood 


is fuppofed, and granted by che greateft part 
both of Speculative Philofophers, and Phy- 
ficians, and therefore I need not trouble my 
felf much to prove it, or argue for it, only I 
mention this to give a more perfect account 
of what we are now concerned about, and to 
trace our nourifhment from its firft original. I 
know there are fome would caft this thing up- 
onthe Nerves, who plead the obfervation of 


an Atrophy, which often attends the parts, - 


that are paralytick, to prove it. And I confefs 
they have a plaufible Argument from it for 
their Opinion, and it may f{eem to prefs hard 
upon that, which is more commonly received, 
when they argue thus, that the part, which 
is affe&ted with a Palfie is often imminifhed, 
though there be a Pulfe, and an influx of 
Blood 


4, 


id 


Blood into it. Now if the nutritious Juice be 
fupplyed from the Mafs of Blood, how fhould 
a part, that is paralitick wane it, and decreafe 
in any of its dimenfions, when the Blood, in 
which we conceive the Suecus nutritiws is con- 
tained, continues its influx into it. > But an 
obftruction of the Nerves we all allow in this 
cafe, and as the influx, and fupply of the nu- 
tritious Juice is rationally to be fuppofed to 
be'cut off by thofe obftructions, fo we muft 
conclude, that it naturally flows in thofe 
Channels, where the obftruction is made, 
that is in the Nerves. I fhall not ftand now 
to anfwer this Objection, but when I have 
offered my thoughts concerning the manner 
of Nutrition, I fhall thew how according to 
my Hypothefis an Atrophy may be the con- 
fequence of a Palfie, though the nutritious 
Juice be naturally conveyed by the Arteries 
to the feveral parts, and with the other fan- 


Buineous parts continues its circulatory courfe 


in the arterial Channels of that part, which 
is Paralytick, and labours at the fame time 
with the fymptom of an Atrophy. 

Secondly, Though the nutritious Juice be 
contained in the Blood, and fupplyed from it, 
it is not the whole Mafs of Blood, nor any 
portion of it indifferently that is fir to be 
united to, and to give an increafe ro any parts 


| of the Body; but they are a peculiar fort of 


Particles, 
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94 Of Accretion. 
Particles, that are every where difpenfed) for 
this end, fuch as will forma fubftance of the 
fame nature, which the part,that they augment 
isof And this Juice not only is different from 
other humours, both thofe that are excremen- 
titious, and fuch as are otherways ufeful, but 
we have fome reafon to think that there is a 
difference even in the fuccws nutritiws it fell. 
For where the Nature, and Conftitution of 
one part are remarkably diverfe from them of 
another, as in the Bones, and Fibres, there 
the nutritious Particles feem likewife to be 
different. : | 
How far the difference lies between the muf- 
cular, membranous, and vafcular parts I leave 
to others to inquire, to better, and nicer judg- 
ments to determine. Though I cannot but 
fay I do conceive that there is no difference 
in the fuccus nutritivs of thefe parts, only in 
the manner or order, in which the Particles of 
it are difpofed in their appofition, fince, as it 
is commonly known, in Iflues and about the 
edges of them, the nutritious Juice of the 
Skin does often produce flefhy Excrefcencies, 
fuch aFlefh.as is different from the nature of 
the part, which it is tonourifh. And although - 
the Excrefcence from thence made be different 
from the Skin, yet it is certain that it is from 
the fuccus nutritivs of the cutis, fince the fo- 
lutio continui is made inthat part, upon which 
the 
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the nourifhment after it is feparated by the 
nutritious Glandules extravafates, and by 
{ticking round the edges of thofe Foramina, 
by which it iflues out lays the Foundation, 
and by the gradual addition of it felf raifes the 
Structure of thofe Excrefcencies.. It cannot 
be thought to be the nourifhment of the flefhy 
parts diftinc&t from that of the cusis, for the 
wound inflicted does not reach fo deep as to 
fet open the Canaliculi of the flefhy Fibres, 
and to give a’preternatural paflage to their 
nutritious parts; butin Men there intervenes 
the Membrana adipofa between the cutis, and 
any thing of Fleth, excepting in the Lips, 
and two or three placs more. 

Be there a difference, or not itis always ge- 
Jatinous, and this not-only our reafon per- 
fuades us, as it is requifite it fhould be foto 
difpofe it to adhere and unite to the parts, 
but there is’ chat fometimes; which feems to 
demonftrate it to our very fenfes, I mean in 
Ganglions, where the material caufe of the 
Tumor is rather the nutritious Juice of the 
nervous or tendinous parts extravafated than 
any preternatural humour, or matter. For 
although I do not fuppofe that the faccus nu- 
tritzus of the Body is from the Nerves ; yet 
they have as other parts a fupply of it tor 
their own nourifhment, which I take tobe 
all the faecus wervofus that they have. Now 
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the matter, whichis collected in thefe, fwellings 
is always a fort of Gelly, which may help to 
inform us what the nature of the nutritious 
Juice 1s. 

Thirdly, The Particles, which ferve tot 
nourifhment are feparated from the reft of the 
Mafs of Blood before they can aflume the di- 
{tinct, and propet form of a nutritious Juice, 
or be employed in the augmentation of the 
parts. For if we fuppofe that they are fup- 
plyed and caft upon the parts immediately by 
the Blood circulating through them, if we 
imagine, according to Diemerbrock’s notion, 
that the nutritious Particles as being a part of 
the fanguincous Mafs and circulating through 
the whole Body, are by the power of their 
motion driven againftthe fides of the Velicls, 
which contain that Mafs of Blood, and ftriking 
into the Pores flick there, and as one end of 
the Particles thus driven in fills them, fo the 
other extremity, which ftands out forms ano- 
ther Series of new Pores for the infixation, 
and unition of new parts: Ifay, if we take up 
with this Hypothefis, then we muft make the 
Blood immediately to wafh every part that 
is nourifhed, fo that either Nutrition muft be 
monopolized by the Veins and Arteries, or 
we muft grant an extravafation of the Blood 
{o as to touch upon every fingle Fibre, that is 
nourifhed, in its circulation, ‘which will be 
to 
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to make the whole Body to confift of no- 
‘thing but fanguiferous ‘ducts, befides other. 
_ Objections; which I fhall not ftand to men- 
tion. 

_. Fourthly, This feparation of the nutritious 
_ Juice is made by Glandules or glandular Pores, 
which may properly enough be termed Glan- 
dules, as they ferve for the fame Office, to 
wit, Secretion, Thefe nutritious Giandules 
_we cannot fuppofe to be generally placed at the 
extremities of the Arteries. For, befides that 
we canimot upon this fuppofition conceive how 
every Fibre, and every part of that Fibre can 
_have'the nutritious parts fupplyed to it, ic is 
“impoffible it fhould be fo in the Glands, where 
the extremities of the Artéries are occupyed 
-by Glandules of another. nature, that fepa- 
rate another kind of liquor, and fuch as is 
evidently not defigned for the nourifhment of 
thofe parts, as to inftance only in the Kid- 
-neys, it is plain that at the extremities of the 
arterial Veffels in thefe Glands are placed the 
Glandules, which ferve for the feparation of 
the urinary Serum, fo that there is no conve- 
nience for the fituation of other -diftin& 
| Glandules, and thofe which are there feated 
being the colatory parts, that feparate an ex- 
crementitious humour, cannot be thought to 
be the Organs, that feparate and fupply the 
matter, that nourifhes them. Therefore! do 
ee H : cone 
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conceive, and I think not without very good 
reafon, that there are Glandules, or particular 
Pores adapted to the figure of the nutritious 
parts, Which are to pafs through them formed 
in the’ fides of tlie Arteries, every where as 
they’ proceed, almoft in the fame manner as 
the Glandules are feated in the fmall Inteftines, 
by which the Chyletis feparated from the 
Feces; and penetrates the Guts into. the lacte- 


al Veffels, only’ there is this difference that | 


tlie la&teal° Glandulesare planted along the 
fmall Guts but‘on ‘one fide of the a@anale, 


whereas thofe, that‘ferve for Accreti@n, and | 


Nutrition are feated on every fide of te ar- 


terial Channel, and fupply a fuccus: nutritine | 
to all the Fibres-attd other. parts which lie im |} 
mediately round ‘about, or very nigh to them. | 
Now as’ we cannot {uppofe that any of thefe | 


Glandules are feated: at the extremities of the 
Arteries in any of theGlands of the Body, fo 
the fituation 1 afcribe ‘to them, makes them 
eonfiftent with other’ Glandules in the fame 
Artery; fo that we may eafily apprehend how 
thefame Arteriés which ferveto the Glandules, 
that feparate the particular humour of that 
Glatid,ferve alfo for the-fupply ‘of that Juice; 
Which nourifhes-it} as it is madeono matter 
of doubr but they ‘are the fame. | And’not one 
ly fo; but this ficuation is more-convenient for 
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Of Accretion. 5 «99 
tritius to, the whole Body, if it be riot that, 
which, only can an{wer this defign of Nature; 

And now I am {peaking of the: feparation 
of thefe Particles, pardon the digreffion, if I 
| fuffer my felf to beled alittle by this occafion 
_ out of the propofed method of my Difcourfe 
| to confider the manner, in which glandular 
Secretion is performed, which being explained, 
will help us to underftand how not.only this, 
buc all the humours, which Nature extraéts 
fromthe Mals of Blood, are feparated. 

It is true there is adiverfity in all Glands, 
that feparate a different Liquor, but yetthere 
_ are feveral general things, in which they all 
agree, fo far as their Office is Secretion with- 

out a refpect to the particular Liquors, which 
they fecern. 
_ To what I am going to fay concerning this 
‘great affair of Nature, I muft premife that 
natural Law of Motion, that all Motion ia its 
own Nature, or proper tendency is dire& 
from its Centre, or terminus a quo, or to ufe 
the great Philofopher Des-Cartes’s own words 
{peaking of Motion, Altera lex Nature eft ; 
anamquamque partem materia feorfim f{peéta- 
tam non tendere unquam, ut fecundum ulias li- 
neas obliquas pergat ‘moveri,\ fed tantummodo 
Jecundum rectas 5 and that it never does but 
from fome oppofition, and ‘the occurrence of 
yy another Body either:! fixed, or differently 
n H 2 moving 
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moving incline to an obliquity, and even every | 
Body that is moved circularly, does endeavor - 
to recede fromthe Centre of that Circle, which 

it defcribes: And although when a folid Body 

being in motion meets with another, which 

has a greater power to {top it, than that has 
to perfift, it is reverberated; yet there are 

{ome Bodies, which are not in their own Na- 

ture fo fit, and ready to be reflefted, as thofe, 

which are vifcous, foft,-or fluid, and be they 

folid or not, yet whenthere is a continuati. 

on of matter, which from the terminus a quo 
preffes chem on with a greater force than what 

they have to recede with, fo long they will 

not be reflected, though there lies a refiftent 

Body inthe way of their direét Motion, but 

if there are any lateral and oblique paffages | 
they willcontinuc to move on that way, which 
offers it felf faireft for; and comes neareft to 
the line of their dire motion. 

Now for the particulars, wherein the ge- 
neral agreement between all Glands lies they 
may be reduced to thefe-Heads. 

Firft, All Glandshave their Va/a Adferentia, 
or Veflels to convey to them that Mafs from 
which. the Particles,. or that particular hu- 
mour, Which they. feparate, is extracted. 
Thefe Veflels in-thofeGlands, which feparate 
any humour from the fanguineous Mals, are 
commonly Arteries,: though it cannot be af- | 
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| firmed that they are always fo.» For in the 
_ Liver itis known that the bilious Juiceis con- 
_veyed in the Mafs of Blood to the Hepatick 
_Glandules by Veins, the Vena Porte, and the 
| branches of it, which belong (to ufe the old 
term) to the Parenchyma of that large Vi/cas. 
But generally they »are of the arterial kind, 
‘| and fuch are the Veflels, which carry the 
Blood and the nourithing parts contained in it 
to the nutritious Glandules, only in the part 
| I now mentioned, as the Vena Porte does 
perform the: Office of an Artery to the He- 
patick Glandules, fo. I do conceive it has 
the fame fort of nutritious Glandules, as the 
_ Arteries. every where have, ‘formed inthe fides 
| of it. : 
Secondly, To thefe Veflels, be they Veins, 
or. Arteries, belong {mall Glandules: or fecre- 
tory Organs, which feem to be formed from 
theexterior Tunicle of the Vafa adferentia ex- 
panded, and in:a peculiar manner modified, 
and that the Vena Porte might havea Tunicle 
to {pare for this: end, it has a Coat extraordi- 
nary, immediately communicated’ from the 
Membrane, which cloaths the Liver. From 
hence we may have the reafon, why the Veins 
have fewer Coats than an Artery, becaufe, 
where the one terminates, and the other arife, 
there is one Tunicle caken off for the forma- 
‘| sion of the Glandules, which for the moft 
| H 3 part 
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part are placed at the extremities ‘of the Va/a 


adferentia; whether they are Arteries or Veins, _ 
yet not fo univerfally butchat ‘where itis more 
convenient, or rather neceflary for accomplith. | 
ing the ends, for which the Juice is defigned, J 
they are feated on the fides of  thefe: Veffels, | 
as thofe that ferve for Accretion, and Nutriti- 


on. | They are always fo feared as tobe ex- 


pofed toi the appulfe of the Blood, that like 


a fhoar' they have the Waves of this: Red Sea 
continually beating uponthem, and they ftand 
fo as to favour the motion of the*Particles, 
that they are to fecern, and ‘their tendency in 


a right. line, at leaft more than the Veilels, | 


which the refiduous: Mafs continues its courfe 
into. This is evidently fo in thofe Glands, 
in which the Glandules are feated’ atthe ex- 
tremities of the Vafa adjerentia. For as foon 
as the Blood is: arrived at thofe extremities it 


is reflected, the Veflels, through which it is | 


afterwards to continue its motion, run com- 


monly dire@tly contrary to the courfe; which | 


it held in the Veffels, that convey itto che 


Glandules. So that whenthe Blood is come | 


to the extremities of the Vafa adferentia, the 
motion of it afterwards, and its progreffion 
into the venofe Vefiels, which convey it back 
to the Heart, do nor anfwer to itsnatural ten- 


dency; whereas the Glandules ate conveni- | 


ontly fityated for favouring the direct motion 
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"Ml) of the Particles, which they are to feparates 
‘i and thereupon the Particles of the ‘Liquors 
| which they fecern, do naturally or in obedis 
ence to that Law of Motion, refpecting its 
| tendency, which 1 firft mentioned, ‘prefs upon 
i) them, and endeavour to proceed) into thems 
And how this affertion, that the fituation>of 
4 the Glandules is fo contrived, and ordered: as 
to favour the tendency of tharmatter, which 
i) they fecern, morethan the Veffels; which carry 
the Blood back’to the: Heart,I fay how this 
holds true in the Glaudule Nutritie;:1 dhall 
prefently fhew:- | idaD 513 
©. Thirdly, °Thefe Glandules have Pores: or 
_Paffages, by which they receive the Particles, 
which they are-appointed tofeparate. Inthis 
all Glands do neceffarily apreethat their Glan 
.dules are perforated on that fide where: the 
| Blood beats-dire&tly upon them, -which: Pers. 
i) foration is their feeretory Pores Befides which 
they have another, whereby they difcharge 
and empty themfelves. commonly into Dutts, 
‘which meet i one'‘common Receptacle. Tho 
there are fome’Glandules, that feem to eva. 
cuate’ themfelves by their exoneratory Pore 
into the Mafs of Blood. 
Fourthly, at the termination-of thofe glan- 
.dular Pores'j ‘by which the parts of the Li- 
-quor produéed by every Gland are feparated, 
or'on that fide, which lies next to the {mall 
| H 4 Cavity 
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| 


| 


Valves or fuch a Formation as is equivalent to | 
them. For although the Glandules themfelves | 


are fo feated, thatthe Particles, which are fe 
‘parated by them, when they ftrike againft | 


them and the paflages are clear, and obtain 


their natural. figure, cannot but in obedience | 


tothact natural Law of Motion, I have taken | 


notice of, advance into them yet we find that 
the; particular Duds leading from the Glan: 
dules, to the Receptacles, or any large con: 
Veyances, run.in feveral Glands plainly con. 
trary to the courfe of the Arteries, fo as fome- 
times to make a fociable progrefs with the 
Veins, at leaft, for fome way: fo that the 
courte of thefe. Ducts is as contrary to the 


natural cendency..of the Particles, which they | 
convey, as that of the Veins is, asto inftance | 


again in the Kidneys, there autopfie it {elf does 
tell us that’ the Zubud: urixarii, which carry 


She. Urine to: the Pe/uis, after itis feparated 


by the Glandule: Renales, tyn.as contrary to 
courfe of the Arteries, and the tendency of 
the urinary ferxm, whilftic ismoving through 


rhofe Arteries) with the other parts: of the 


fanguineous Mafs, as the VYenofe Veffels do. 
And therefore when the Particles that are ad- 


Witted, and feparated by the glandular Pores, 


are once entered into the Glandules, they have 
ne farther ta go jn a ling more direct, and 
agrecable 
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acreeable to their tendency, than if they were 
carried into the Veins; but the tendency of 
their motion muft neceflarily be altered by the 
Variation in the courfe of thofe Duéts, and 
being obliged to a refleion fome of them 
might regurgitate into the Artery, if there 
were not Valves, or fucha contrivance in the 
fecretory Pores as not only makes them ca- 
pable of giving the Particles they are to fepa- . 
rate leave to enter, but denies them likewife 
the liberty of returning. : 

I know there is one thing may be objected 
againft it, to prove that ic is not neceffary 
there fhould be Valvesor any. thing like them, 
and that is that the continual fucceffion, and 
impulfe of new matter is a fufficient provifion 
againft the regurgitation of any Liquor or 


Particles.of itinto the Blood bY thofe glandu- 


lar Pores,;*which had before feparated them. 
For the Particles which are already feparated, 
feem to be obliged to proceed from the Glan- 
dule into the Duct, from the continual. pref- 
fure, and protrufion of thofe parts, which 

come immediately after them. ! 
But Secretion being the grand affair of Na- 
ture,upon which not only our Health,and Weil- 
being as we are Animals, but our very Lives 
do depend, it muft be thought in a bufinefs 
of fomuch importance fhe has taken care for 
carrying on that great and neceflary Work by 
giving 
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giving the part, in which itis to be performed, 
all the advantages in its Seructure, which it is 
capable of: efpecially when we confider that 
though there isin the Veins, and Lymphatick 
Vefféls the fame reafon to make fuch a con- 
trivance unneceflary, though there is the con- 
tinual influx, and’ fucceffion of the humours, 
which they convey, to propel any parts of 
that ‘matrer, which had before entered in- 
to, and are moving in the Channels of thofe 
Veffels; yet we find. that they have -theit 
Valves to hinder the regurgitation, ‘or reflux 
of the Blood, and Lympha in them, and to 
promote their progreffive Motion or Circula- 
tion, ‘and that even’ where they are ftreight, 
and there is nothing‘in their courfe to alter 
the tendency of the humours, and'to difpofe 
them to a reflection. - Nay, -even inthe Heart 
at thofe paffages tito’the Arteria’ Pulmonaris, 
and the Aorta, Where the preflure of the fub- 
fequtent Blood upon that,’ which flows imme- 
diately before it, is more: violent than in any 
other part’ of the Body: Nature’ has-not 
thought the fucceffion of one part’ of “it to 
attother, and the power, which one has to 
‘propel the other, ‘an infallible remedy againtft 
the reflux of that, which is already thrown 
into thofe Veffels; but to make the progrefii- 
on of it more certain, and neceflary, has planted 
at the’ ‘paffage out of the Ventricles thofe 
firong, 
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{trong, and remarkable Valves which we call 
Semilunares. How then can we think that 
the Glands, which ferve (efpecially fome of 
them) for great, and neceflary ufes, that ftand 
at a greater diftance from the Heart, and con- 
fequently have a Jefs violent appulfe of the 
Bicod, and whete one part of the Liquor, 
Which they feparate, make a more languid 
preflure upon another, fhould be deftitute of 
this advantage? 

Fifthly, and laftly, To the Glands ‘belon 
alfo Blood-Veffels defigned for carrying off 
and conveying back to the Heart that part of 
the Blood, which ‘had not the liberty to enter 
into their Glandules. 

The impediment, which hinders the pro- 
grefs of thofe parts of the Blood, that return 
by thefe Veflels, into the Glandules, is two- 
fold, one is neceflary, the other contingent. 
That which is neceflary lies againft thofe Par- 
ticles, which are not in their figure adapted 
to the glandular Pores, or are of fuch a magni- 
tude as renders them uncapable of entring in- 
to them: That which is accidental prevents 
the ingrefs of many of thofe Particles intothe 
Glandules, which are both ‘in figure and 
magnitude adapted to their Pores, and of the 
fame nature as thofe, which at the fame time 
are feparated by them. Where it is not be- 
caufe the Glandules in themfelves are. unca- 

pable 
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pable of admitting them, that they. pafs by 
them into the reducent Veffels, but from the 
anticipation of other Particles of the fame 
kind occupying the mouths or Pores of the 
Glandules in that inftant, when they are ready 
toenter. For the Blood being naturally in the 
hurry of a rapid motion there is no fuch 
thing as {topping or expectation in the Artery. 
So that it is impoffible but fome Particles 
fhould flip by the Glandules, which ought to 
feparate them, whilft others are in the paf- 
fages. And hence partly it comes to pafs that 
the Blood after fo many Circulations,. and 
the Secretions performed in thofe Circulations 
does {till fupply to all the Glands thofe Par- 
ticles, which they naturally. fecern without a 
continued fucceflion of Chyle; as partly from 
the comminution of fome parts, whofe magni- 
tude before they are farther attenuated by the 
Heart and Spirits, renders them uncapable of 
penetrating the glandular Pores. 

The Vefiels, which carry off the refiduous 
Blood in the Vi/cera, and. other Glands, after 
it has paid a Tribute to them, are the Veins, 
and the fame kind of Veflels do perform this 
Office to the nutritious Glandules, but not fo 
immediately.For they not being feated at the ex- 
tremitics; bution the fides ot the Arteries, the 
Bloed does not fo foon as it has fupplyed fome 
of the nutritious Particles to the Glandules, 
prefently 
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prefently fhift its Veffels, and flow into the 
Veins, but continues its courfe inthe Artery 
afterwards. So that it is the Artery, that 


does immediately convey the Blood from thefe 


Glands, unlefsthereareany of them placed ar 
the extremities of the Arteries in fome parts, 


as itis probable thereare in the Nerves, and | 


Mufcular parts, and in the fubftance of the 
Bones, ‘where thofe extremities do not feem to 
be occupyed by other Glandules. But yetat 
laft the Blood, when it has paffed by all the 
nutritious Glandules in an Artery, is received, 
and carryed away by the Veins. 

From what I have faid concerning the ge- 
neral agreement of all Glands in their Structure, 
and the Veflels belonging to them,and the Law 
whereby all Bodies,that aremoved, are directed 
in their natural tendency, we {hall find it no 
difficule thing to conceive how all the humours 
of the feveral Glands are feparated, and to 
explain the manner of glandular Secretion. 
As for that feparation, which is made by the 
Glandules of the V#/cera,and wherever they are 
feated at the extremities of the Vafa Adferentia, 
there is this account may be given of it, to wit, 
that the Blood being carryed with a quick, 
and violent motion to the extremities of thofe 
Veflels, which fupply it to the Glands, all 
the parts of it are there endeavouring to pro- 
ceed ina right line, and with this endeavour 


they 
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they neceflarily prefs upon the fecretory Or- 
gans, which are there placed, which being 
feated in the way of their motion, and fo as 
to favour their tendency ina more ftreight 
line chan the Veins, which run contrary to it, 
they are continually importuned by their pref- 
fure to entertain them, and all the Particles of 
the Blood, if they could have the liberty of 
continuing theic motion in that line, which 
they endeavour to proceed in, would more 
readily proceed into the Pores of the Glan- 
dules, than be reflected into the Veins. But 
although there is an appulfe, and a preffure 
of all forts of Particles in the Blood againft 
thefe Glandules, it is not poffible they fhould 
all of them. continue their motion into them, 
fo long as the Glandules injoy.cheir. natural 
tone, and their Pores obtain their proper fi- 
gure; they are only thofe, which have fuch 
a- figure, as adapts them to the fecretory 
Pores, and.are of fuch a magnitude as makes 
them capable of penetrating them, ‘that can 
be. admitted, and thefe are the Particles, ‘of 
which the. humour that is naturally feparated 
by every particular Gland, does confift, whilft 
others, thatiare differently. figurated, and fome 
of, thofe, which are capable of entring the 
glandular Pores, being hindered by more ‘for: 
ward Particles are hurried into the Veins. 


When 
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When I make the adapration of the figure, 
and magnitude of the parts, which are to be 
feparated, to thofe Pores of the Glandules, 
-whichfecern them, to be the great reafon why 
they have 1a free paflage into them, when 
fome others are neceflarily excluded, and why 
every Gland is fo conftant in the feparation of 
its proper, and natural humour, fome may be 
ready to object that there are Particles of a 
different figure feparated by every Gland, fo 
through the glandular Pores in the Kidneys do 
pafs. both aqueous, and faline, and through 
thofe of the Liver, befides falt, and aqueous 
Particles, fome, which are of a fulphureous 
nature, and foin others. And fince it muft 
be granted that the Particles of all thefe Prin- 
ciples are of a different figure, we cannot fup- 
pofe the adaptation of their figure to that of 
the Pores to be the reafon why every Gland 
does fecern fuch or fuch a humour, when it is 
impoffible that: the figure of more than one 
fhould correfpond to it; and therefore we 
muft allow fomething of a ferment to preci- 
pitate it, and to give it its peculiar Nature. 
To this 1 may be an{wered that it is not here 
{uppofed that the Pores of the Glandules are 
agreeable in their figure to the Particles of 
any one pure Principle, whether ir be Sale, 
Sulphur, or any of che reft, fince there are 
none of thefe to be found fincere, but the 

Particles 
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Particles feparable through the Pores of any 
particular Glanaules, are, as I have already 
faid of the Conftituent parts of a Bone, a 
compofition of two, or more of thofe, which 
we call Principles, and from their proportion, 
and the manner of their union in a Particle 
does arife the form, which accommodates it to 
the figure of the Pore, which it is to pene- 
trate. Anddo we not find that there is {uch 
an agreement, and fuch an aptitude in fome 
of them, which we call Principles (and which 
perhaps may be yet more fimple, and fewer, 
than we fuppofe them) to unite, that all the 
power of the Fire, and che tricks of the Chy- 
mifts could never feparate any one of them 
fo that they could pretend to exhibit ir 
fincere. 

But to come to. the nutritious Glandules;, 
which it does more properly concern us to 
fpeak of at this time, I have fuppofed that in 
their fituation they are differentfrom all others, 
that feparate any Juice or humour frotn the 
Mafs of Blood, that whereas others are placed 
at the extremities of the Veffels, which con- 
vey the Blood to them, thefe are feated on 
the fides of thofe Veflels. I did likewifle ob- 
ferve that there is fomething like their fitua- 
tion in the Latteal Glands of the {mall In- 
teftines, where all the Pulpe of our di- 
gefted Food, efpecially in the Fejxnum, > and 
the 


i 
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the Zeon paffes from one Glandule to another 
| fucceffively, and yields the fame fort. of , Li- 
| quor to feveral Glandules in the fame Canale, 
as it is reafonable to think that the Blood fup- 
| plies the nutritious Juice to feveral glandu- 


lar Pores in every fingle twig of an Artery, 
Though this firuation of the nutritious 


Glandules be different from almoft all others, 


‘yet is ic not irregular. For if we confider 
how ready they ftand in this pofition for re- 
| ceiving thofe Particles, which they are to fe- 


parate, and for the continuation of their di- 


rect motion, I do not fee if their ufe would 


have admitted ot it, and they had been 
difpofed in the manner and order of the 


“Glandules of the Vifcera, that they would 


| have been placed more conveniently for the — 
performance of their Office of Secretion, than 
| now they are. 
laid down that the Glandules are fo feated as 


Neither is that propofition I 


to favour the tendency of the Particles, which 
they fecern, and their direct motion, at leafk 
more than the Veins contradicted by the fi- 


tuation of thefe. Nay, it is fo far trom this, 


‘that it isdemonftrable they are more advan- 


— 


| Vafa Adferentia do. For the 


'tagcoufly placed, and fo feated as to give the. 


'Particles, which they are to entertain, leave 


to move forward in a more ftreight line than 
'thofe, which are feated at the extremities of the 
motion into them is 
I from 
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from fome part of the arterial Channel, though J 
we fuppofe ic to be a fingle ftreighr CWig, 


more direct than to the: extremity of that 
Artery. This will evidently appear. to be 


fo, if we confider how the Arteries as they | 


proceed are contracted, and grow lefs, and 
Jefs, for if a ftreight line were to be drawn 


from fome part of the arterial Channel, where | 


itislarge, to begin ata little diftance from any 


one fide of it, and to run that way, which the J; 
Artery tends, 1¢ would, after it was carried | 
a little way, runthrough the Coats, or that J 


fide of the Artery, which it is next to. So 
that whatever moves forward near the fide 


of the Artery, where it is more large, muft } 
neceffarily, when it advances forward to that | 


part,where the Artery is fo contracted, that the 


fide of it is drawn: into the place, where the } ; 
Rreightline of chat matters motionruns, there | 


I fay it muft neceflarily ftrike upon, and prefs } 


again{t that:part. of it. So that if it meets} 
there with a free and convenient paflage, it | , 
does more naturally proceed. into that Pore, | 
than pafs on farther in the arterial Channel, } 


where it is put fomewhat out of its dire& 


Fioad, and obliged to: an oblique motion.. As | 


fuppofe in the fecond figure Tab. 1. a,a, a 
to be an Artery gradually contracted, as it 


proceeds towards 4, and the Particles of the ] 


Biood ¢,¢. to be moving init from the con- 


trary \) 
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trary extremity, when any of thefe Particles 
are advanced inthe Artery as far as d, d. the 
line of their dire€t motion does not run to- 
_ wards 4, but on in the lines e,®@ towards f, 
- fothat their endeavour will be to proceed in 
_ thofe lines, and they will neceffarily make a 
preflure upon the fides of the Artery at d, d. 
Befides, that the Blood does thus ftrike a- 
gain{t the fides of the Arteries, and that with 
a force fufficient to carry any Particles of it 
through, and beyond the Coats of thofe 
Veflels, if there only be paflages agreeable 
to the figure, and magnitude of any of them, 
is evident so our Senfes inthe Pulfe, and the 
violent eruption of the Blood, when any one 
of themis pricked. 

The Particles therefore, which are defigned 
for nourifhment, being carried by the moti- 
on impreft upon them, and their natural 
tendency whilft they are in motion, withthe 
other parts of the Blood againft the fides of 
the Arteries, prefling upon them, and finding 
Pores convenient particularly for their paflage, 
aad the continuation of their motion in a 
right line, do proceed into them, leaving the 
reft of the Mafs of Blood to continue its courfe 
in the Artery, and out of that into the Ve- 
nofe Channel. And having entred the nutri- 
tious Glandules they are preffed forward by 
every fyftole of the ara as the contraction 
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or fubfidence of it renders the glandular Ca- 
vities placed in the fides of it more narrow, 
and perhaps by a power of contraction, 
which may be in the Glandules themfelves ; 
and they are propelled by Particles of the 
fame nature coming behind them in every 


Diaftole of the fame Veffel, till they are driven 


into the Interftices of the Fibres, of the bony 
Strings, and every other part, where the Spi- 
rits move, where it is evident that they will 


lie in the way of the Spirits motion, and then 


they come to be more immediately employed 
in the Accretion of young Animals. 

From the fuppofition of thefe nutritious 
Glandules, and the manner in which the fuccus 
nutritius is fupplyed toall the parts, as I have 
explained, it, I might give fome probable ac- 
count of an Avafarca, and the manner how ir 
is produced, but I muft confider I have been 
already a Tran{grefiour, and deviated too much 
from my Argument, fo that 1 muft expec fome 
other opportunity co {peak of that. 

For the better underftanding how’ the nu- 
tritious Particles are managed, when they are 
feparated by thefe Glandules, and thrown into 
the way of the Spirits motion, I fhall lay down 
thefe following propofitions. 

Firft, That as the Spirits have a dire mo- 
tion @ termino ad terminum, fo have they a 
circular or rotatory motion turning its 
their 
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their own Centers, Neither do I fuppofe a 
rotatory as wellasa direct motion in the Spi- 
rits merely to ferve my prefent purpefe, and 
without any other reafon, than that I may 


accommodate their motion to my Hypothefis, 


but if we confider the Spirits fimply in them- 
felves,and without any refpect tothe part, that 
they act in our nourifhment, we cannot think 
otherwife than that they do rotare in the line 
of their direct motion, when we find inthe 
projection of a Stone out of our hands, or 
out of a Sling that it turns round as it moves 
forward. And to inftance in fome things, to 
which the nature of the Spirits feems to have 
a very near accefs, as Fire and the Rays of the 
Sun, do not the Scintillule {truck off from 
a Flint plainly move round their own Centers? 
Do not fome effects of Fire, and the Rays of 
the Sun difcover more than one fingle, or a 
direct motion in their Particles > For how can 
we conceive that they fhould inkindle com- 
buftible Bodies, that are folid, and melt the 
moft obdurate Metals, difunite their parts, 
and diflolve their texture merely by a direét 
preffure, which without {uch a violent rotati- 
on of the fiery Particles as diftra&ts, and moves 
the Particles of the Body, which is melted or 
fet on fire, fomeone way, and fome another, 
would propel or elevate the whole Moles of the 
folid Body at the fame time without difturbing 
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the order, or altering the fituation of thofe 
parts of it, which are fixed, and united. Bue 
J think I nced not infift upon any argument to 
prove a twofold motion in fiery Particles, when 
the notion, which Philofophers now general- 
ly have of the nature of Fire, may fave me 
the trouble of arguing for that, which I would 
here {uppofe. Which being granted may. go 
very far to perfuade us, that there is the fame 
varicty of motion in the Spirits. 

Secondly, The Spirits will endeavour to 


remove whatever lies in the way of their mo-. 


tion, What Body fo ever is moved, as it has 
a natural conatus to perfift, fo it will offer vio- 
lence to any thing, that lies as an obftacle before 
it, proportionable to the power of its motion, 
endeavouring either to drive it forward, and to 
make it comply wich its own ftreight tendency, 
when the impreffion is direét, or to divert, and 
caft it off to one fide of that line, in which it 
moves, which isdone when the impreffion is 
more lateral, or the Body moving acts upon 
that, which ismoved, by arotatory motion. 
Thirdly, The Spirits by the power. of their 


circulatory Motion or Rotation will carry the | 


nutritious Particles to one fide of that line, 


in which they move, if there either actually | 


are {paces to entertain them, or any can be 


forcibly obtained by the power of that meti- | 


on, which determines them thither; I fay the 
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bata | 
‘ | Spirits will rather carry them thus laterally, 
ry | than give thema direct tendency, fince the 
fy |Jecus mutritius 1s liquid, and gelatinous, and 
vi | CHE parts of it not fo fit to maintain a direct 
ny | Potion, bur apt to achere, that when the Spt- 
ily | Bits impinge againft them, and when the nu- 
, tritious Particles apply themfelves to the Spi- 
sp | 2ESs they will certainly move circularly with 
‘| that part, which they ftick to. But’ the Inter- 
{tices of the nervous Fibres, and of the Strings 
0 | of other parts being repleted with Spirits, ic 
fe | is plain thatthe nutritious parts, when they 
M8 are by the Spirits Rotation carried to any fide 
| of thofe Interftices, between which and the 
fo "Spirits there is no diftance or vacuity, will 
Mh have fome ftop, fo that they adhere there, 
“0 | and are notable to proceed any farther in that 
"| Circle, in whichthey were moving. Suppofe 
a 'a Bowl running upon the ground, and the 
i. | moft forward part as it is in motion meets 
i 


with, and ftrikes upon any matter, that ts 
P } yifcous, the matter adhering to it will turn 
M | with it, and fo that, and the part, which it 
Ii | ticks to, will be both in theic Circulation 
the brought to the ground at the fame time, and 
i | the Bowl running clofe to the ground, though 
aly | it has nothing to confine it, and neceffarily to 
abe | keep it down on the other fide, docs not carry 
iat | ail che matter quite round, but prefling it a- 
an gainft the Earth leaves fome part of tt tticking 
I 4 behind; 
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behind, whilft the Bowl it felf proceeds. Sup: J 
pofe it were a Body, that were not vifcous, 
Only it is not fo folid as to be reverberated by 
it, as a piece of Cotton, Wool, Cloath, or | 
any fuch thing, we find it does not receive fo | 
much a direct motion from that of the Bowl, 
which is fo, as a lateral from its Rotation, | 
fo that if any thing of their nature occurs, the 
Bowl in turning will drive it towards the | 
Ground, which is to one fide of its dire& mo- 
tion, And indeed when the power of a ro- | 
tatory motion in one Body acts upon another, 
thac is truly folid, the natural tendency of thar, 
which receives the impreffion, is not direétly | 
forward from that part of the -Body, from 
which it received it, but lateral, 

Fourthly, Whilft the Animal is young, and 
tender, the tone of the parts is more lax, the 
Fibres are more tenfile, fo that in any interme. 
diate part between their extremitics they are ca- 
pable of yielding to a preffure, and receding la- 
terally,and whilft the Particles are not yet uni- 

ed they areina capacity of being removed and 
fet at fome diftance one from the other by the 
infinuation of any new matter between them: 
And thus the bony parts, whilft they are foft, 
and cartilaginous, are in fuch a ftate, that the 
Particles of one feries can be moved laterally 
from them of another, and thofe af the fame 
feries are capable of receding from one another 
at their extremities, | Fifthly, 
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Fifthly, the.fame power of the Spirits Ro- 
tation, that carries the nutritious matter to 
the fides of the Fibrils, of the Strings of the ‘ 
Bones, or any other part, will by crowding 
this matter againft them, oblige their Particles 
to recede Jaterally, and by driving it into the 
Interftices between the extremities of the Par- 
ticles fer their extremities at a greater diftance 
from one another. | 

T fhall now fee how far, and fairly we may 
be able with thefe propofitions to folve the 
Phenomenon of Accretion, and give a parti- 
cular, and fummary account of the manner, 
how itis performed. The nutritious Particles 
therefore being feparated from the Mafs of 
Blood by their proper Glandules, and carryed 
into the Interftices of the fibrous Threads, 
and of the Strings of the Bones, come under 
the difpofal of the Spirits, and the power and 
influence of their motion. And were there 
not fuch an active Principle to give a motion 
to the Particles of the nutritious Juice, and 
to difpofe of them, to preferve the Interfti- 
ces, into which they flow, free from thofe 
obftructions, whicha matter of fuch a gelati- 
nous, and vifcous nature as renders 1t unca- 
pable of diffufing ic felf freely, and being 
otherwife equally diftributed to all the 
parts of a Fibril, or bony String, would be 


apt to create, how foon would they clog, and 
obftruct 
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: ° 
-(obftruc the Interftices, and intercept the 


nourifhment, which is neceffary for theincreafe 
of that part, which lics beyond the obftruction, 
and ought to have a fupply of the fuccus au 
tritiws from that Glandule, whofe fecreted 
Juice did firft produce the obftruGion > So 
then the Spirits in their paffage meeting with 
the nutritious Particles lying in the way of their 
motion, will naturally endeavour to remove 
them by a preffure arifing from that, which is 
natural to all Bodies, that are put into motion, 

a:difpofition, and a conatus to perfitt in it. 
There feem to be two ways, which the 
Spirits have, as they have a twofold motion, 
to clear their Road, and to prevent the inter- 
ruption of their flux, and the alteration of their 
tendency, one is by communicating a direé& 
motion to the Particles, which lie in their way, 
and fucha degree of it as fhall make them move 
with an equal velocity, which muft be done 
by that, which in themfelves has a dire& ten- 
dency, or elfe by driving them laterally, by 
working, and winding them to one fide of 
that line, in which they move, which is done 
by their Rotation, But whilft the Fibrils, 
and bony Strings are capable of receding, and 
giving way to the preffure of the nutritious 
Juice,the Spirits muft neceffarily a& upon it by 
their Rotation, as it is gelatinous, and of an 
adhering quality, fo that they muft carry it 
to 
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to the fides of the Interftices, in which they 
move, and drive it upon the minute Fibres, 
between which thofe Interftices are formed. 
But fuppofing the Spirits could at this time 
act upon it by their direct as well as their 
rotatory motion, this would not neceffarily 
divert, or keep off the nutritious Juice from 
the Fibres, which lie on one fide the line of © 
their direct motion. For although a Body 
moving ina ftreight line will make fuchan im- 
preffion upon another, that lies in the way 
of its tendency, as fhall transfer a dire&t mo- 
tion to it; yet the incidence of one may be 
fuch, and ic may in fuch a manner impinge 
againft the other, as to communicate a lateral 

motion to it by that, which in it felf is direct. 
But then there muft be room to lodge this 
nutritious matter in, that the Rotation of the 
Spirits may be able'to carry, and fix it on 
one fide of the line of their direct motion. 
For if it could not do this, but the nourifhing 
Juice lay always under the power and pref- 
fure of their dire& motion, it muft neceffarily 
be difturbed, and driven along in the Inter- 
{tices, in which they move, fo that it could 
never have leave to fix upon their fides, and 
unite. - As for the fpace therefore, or vacui- 
ty, which is requifite ro this end, though there 
is no place actually void before the fuccus nu- 
tritius is driven upon the fibrous Threads, 
| and 
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and bony Strings, becaufe the Spirits fill the 
{mall Channels, in which they are moving, 
yet it is obtained both in the Bones, and Fi. 
bres, as in all other parts by that force, with 
which the nutritious Particles are driven u pon 
them. For whilft the Animal is young the 
Bones are foft, the fibrous parts are very ten- 
der, and the Particles of which they confift 
not fo entirely, and firmly united, as they af. 
terwards appear to be. So that the nutriti- 
Ous matter crowded again{t them by the Ro- 
tation of the Spirits does extrude them |a- 
terally, and taking poffeffion of that room, 
which the preffure of it makes, ‘does adhere 
to the fides of them, and fo makes an addi- 
tion to their craffitude. And as it thrufts 
them out laterally, fo that part of the nutri- 
tious matter, which is carried by the fame Ro- 
tation of the Spirits to the Interftices, which 
are between the extremities of the Particles, 
of which the parts confift, being driven in 
like a wedge, it caufes them infenfibly to re- 
cede, and fets the extremity of one Particle 
at a greater diftance from another, ( yet by 
fuch infenfible degrees, and in fuch a manner 
that the continuity of the part is ftill pre- 
ferved ) fo that the line, which they lie in, will 
be extended, and every Series of them e- 
longated, where the nutritious mattér fixing, 
being united, and becoming a {ubftance of the 
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fame nature as the part is of, which it gives 
an increafe to, adds tothe length of ic. Thus 
the Spirits fo long as the Particles of the Bones, 
_ and other parts are capable of receding, and 
| will make room co entertain the nutritive parts 
out of the way of their direct motion, will drive 
them upon the fides of the bony, and fibrous 
Strings, and by that preflure oblige them to 
recede, where the fuccus nutritiws not only 
has time, and liberty to adhere to them, but 
by the Spirits Rotation as they continually pafs 
by is kept clofe and contiguous to the parts, 
until it is more firmly united, and as the 
nourifhing Particles, that are once lodged 
there, are crowded nearer to one another by 
thofe, which are afterwards fupplyed, and as 
it were knocked clofer together by the rota- 
tory motion of the Spirits, the matter con- 
tracts a folidity, and at laft affumes the na- 
ture of the part, which it nourifhes. 

Thus are performed the feparation, the 
difpenfation, and difpofal, and laftly the uni- 
tion of the nutritive parts to thofe of the Bo- 
dy, which they augment. So that I have 
finifhed that part of this Difcourfe, which 
concerns Accretion fo long as it proceeds, I 
fhall only cbferve how reafonable it is to 
think that the gelatinous nature, the vifcofity | 
of the fuccws nutritivs, and its coming in the 
way of the Spirits motion do retund the vio- 

: lence, 
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lence, and quicknefs of it, and confequently 
temper that heat, which the Spirits continu- 
ally maintain, and that the Heétical heats, 
which attend Confumptions, and often follow 
upon great evacuations, are from the want 
of this gelatinous Matter to lie in their Way, 
tocheck, and balance that violence, and ve- 
locity, with which they move. 

But I pafs on to the fecond thing to be con- 
fidered, which is the reafon of the limits of 


an Animai’s growth, and what itis that puts | 


aftop to it, when the Animal is increafed to 
the convenient and ordinary magnitude of the 
Specics. This is either from a defeét of the 
fuccus nutritius, and becaufe the nature of 
the Ferments, which ferve for Concottion, 
and Chylification, and the Crafis of the Blood 
at that time, when Accretion ceafes, undergo 
fuch an alteration, that the one does not pro- 
duce, nor the other contain fuch nutritive 
parts as are fit to be feparated by the nutri- 
tious Glandules: or elfe thefe Particles are 
{till fupplied; buc when they are feparated, 
and carried into the Interftices: of the fibrous, 
and bony Strings, or any other part, they 
have not leave to fix, and are not united to 
the part, which they are fic to give an increafe 
to. That the firft is not the Reafon is evi 
dent. For although the Blood, and Ferments 
like other: fermenting Liquors may undergo 

| fome 
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fome alteration from time, though the Blood 
may be thought to amit much of its firft fweer- 
nefs, and balfamick nature, and to grow 
fharper, or more acrious with age, and tho 
we fee it is fo altered after fome certain time 
as to contain, and fupply aLiquor, which was 
not before to be feparated, or obferved as that, 
which in Men ferves for propagation, and we 
might reafonably fuppofe that an alteration in 
the Blood on the other hand renders it unca- 
pable of affording fuch a fuccus, as it had 
_ yielded before, that as Nature produces one, 
when it is neceflary, fo fhe puts an end tothe 
other, whenitisnor. I fay notwith{tanding 
all this we cannot fuppofe fuch an alteration 
and fuch a defect to be the thing, which puts 
a {top toan Animal’s growth, [ nieaf natural. 
ly, and where the Animal is in a healthful 
State. For it plainly appears that there is a 
Juccus nutritius, which is fit to be apponed, 
and to give an increafe to the parts after the 
Animal ceafes to grow, in that there is are- 
paration, and that not only of the flefhy parts, 
but even of the Bones, when they have loft 
-fome part of their fubftance, as Diemerbroek 
tells us of an adult perfon, who had a part. 
of the Zzbia fawed off, that afterwards the 
Leg was extended to its former length, and 
after it was Set, was kept quiet, and ftreight 
in a wooden Cradle, and by a Cal/us,. which 
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we cannot fuppofe to be any other than the 
fuccus nutritius of the Bones, fhooting from 
the ends of both thofe pieces, where the 
Fracture was made, the lofs of that part, 
which had been taken off was repaired, and 
the broken pieces again united, and the fame 
is more commonly {cen in the Skull, when ic 
has been trepan’d. 

The reafon therefore of this limitation I 
take to be becaufe the nutritious Particles, 
when they are feparated by the Glandules, 
and carried into the Interftices of the fibrous 
Threads, of the bony Strings, and the other 
parts, are not fuffered to lodge, and unite to 
the parts, which they were wont to nourifh, 
and the reafonof their difturbance is, becaufe 
the Fibres are fo tenfe, their proper parts fo 
contiguous, and the extremities of the bony 
Particles fo firmly united, that they will no 
longer recede, and make toom to entertain 
them, where they may be out of the way of 
the Spirits direct motion. For although the nu- 
tritive parts, when they are driven by the Ro- 
tation of the Spirits againft the Fibres, and the 
Strings of the Bones, can oblige them, fo 
long as they are more lax, and tender, and 
their Particles more weakly and not univer- 
fally united, to give way, and fo thruit them- 
{elves into, and fix ina place, where they are 
out of the way of the Spirits dire& motion, 
and 
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| and although fo long as the Spirits have a 


power either to force them laterally, or to 
remove the extremity of one from another, 
and to make an Interftice between them, they 
will by their circular motion carry the nutri- 


| tious Particles to one fide, and fix chem upon 
the filaments; yet when the Strings, or fibrils 


are fo ftreight, and their Particles fo entirely 
united, that they can no longer give way to 


“the preflure made by the Spirits Rotation, or 
“the nutritious Particles acted by them, fo that 


there is now no poflibility of obtaining any 
place, by which convenience the Spirits may 
make ufe, and have the benefit of their rota- 


“tory motion to carry the nutritious Parti- 
| cles to one fide of that Line, in which 
they move, the fuccus nutritzus though it 


continues to be afterwards fupplyed, can- 


not have the liberty to lodge, and unite as it 


did before. For ftill the Spirits naturally en- 
deayour to remove them, that they may nei- 
ther ftop their motion, nor alter their tenden- 
cy, and now they begin to act upon, and to 
agitate them with their direCt motion, which 
inftead of driving them to, and fixing them 


__upon the Fibres, and Strings of the folid parts, 


will carry them along in the {mall paflages or 
Interftices, in which they. move to the extre- 
mities of thofe Interftices, to the habit of the 


Body, and to feyeral Glands, by fome of which 
hs they 
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they are excerned, and continually fpent. And | 


though the incidence of one Body movingin a 
{treight line upon another may be fuch, as 


will communicate a lateral motion to it; yet | 
where there is no fpace for the Body agitated jy 


to move laterally, or obliquely into, it will 


neceffarily lie under the preffure of that Body, | 


which moves it, which preffure will drive ic 


along in that paffage, wherein they are both | 


moving. So the Spirits, though they havea 
rotatory motion; yet as they fill the {mall 


Cavities in the fibrous parts, and the Chan- 
nels, through which they move in the Bones, | 
efpecially when the Blood is in the beft cone | 


dition,and moft capable of fupplying a Nourifh- 
ment, they can no longer faften any of the 
nutritious Juice upon the fides of the Inter- 


{tices, in which they flow, or fuffer it to lodge | 


quietly, and fix there, then the parts will 
recede , and allow fo much fpace as will 
receive the nutritious matter to one fide of the 


line of their dire&t motion. As fuppofing a | 


Ball exactly fitted to the Cavity of a Tube to 


be moving from one end towards the other, | 


and that it likewife turns round its own Axis, 
fuppofing any matter, that is vifcous, lics in 


the way of its dire&t motion, fo that the one | 


impinges again{t the other, ‘and the vifcous 
Body adheres to that, whichis in ‘motion, 


if is true the circular motion of the Ball will” 


carry 
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carry it to the fide of the Tube, but it can- 

not fix itthere, fo as to leave it behind, and 

| proceed without it, becanfe no manner of in- 

cidence, no Rotation can carry the matter be- 

_ yond the extenfion, and from under the power 
of the direét preffure of the Ball, fo that ic 

hy) mult necefiarily, when it has by its Rotation 
| carried it co the fide, drive it on by its direct 
-motion to chat extremity of the Tube, to- 
| wards which it tends. 

The account, which I have now given of 
the limitation of Accretion may not only fa- 
tisfic us how there comes to be fuch a diver- 

‘“‘fity in the fize of Animals of a different kind, 
‘| and the time, which they are allowed to grow 
in, but when dayly obfervation tells us, that 
all the Individuals of the fame Species are not 
| ftrictly limited to the fame degree of magni- 
tude, fome carry out their dimenfions farther 
_ than others,and fome ceafe to grow fooner,than 
fome, this Hypothefis will ferve to explicate 
the caufe of the difference, and the reafon of 
itis becaufe the Fibres are fooner tenfe, and 
their proper Particles more contiguous to 
one another, and infeparable to that power, 
Which they have to refift; becaufe the Parti- 
cles, which confticute the bony Strings, are 
fooner entirely united at their extremities in 
-fome, than in others, after which be it earlier, 
or later, the Spirits come to act upon the nu- 
K 2, tritious 
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tritious Particles by their direct motion, upon 
which the growth of the Animal neceflarily 


ceafes. Though for the different magnitude - 


of fome Individuals ic muft be granted: thar a 
more copious fupply of the nutritious matter, 
and a greater plenty, and more vigorous acti- 
vity of the Spirits to difpofe of it, and to 
make a greater preffure upon the parts, whilft 


they are capable of giving way both laterally, | 
and at their extremities, are fometimes the 


caufe, why fome are larger thanothers. And 


I do not queftion but the Bones may contri- | 


bute fomthing in their increafe to the elongati- 
on of the fibrous Threads, as their growth 
does infenfibly ftretch the Fibres, which are 
annexed to them. | 

As for the defect of Accretion, which is the 
Symptom of any Diftemper in Children, or 
any perfons not adult, ir feems commonly to 
be from the want of a fuccus nutritius, and a 
deficience in the quantity, and vigour of the 
Spirits, befides that their Appetite is languid, 
their Diet fparing, and the motion of their 


Spirits too flow, and weak to attenuate the 
nutritive parts, the Ferments, which ferve for’ 


Concottion,and Chylification, are fo depraved, 
that either they do not extract, or they do nor 
form fuch Particles as are adapted to the figure 
of the Pores of the nutritious Glandules, ac- 
cording as the ufe, and defign of thefe Fer- 
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| ments arc either to work upon the nutritious 
| Particles fo as to give them a convenient figure, 
tie, or only to difpofe them being already conveni- 
tf ently figurated, fora {eparation. 
| And thus much fhall ferve for the bufinefs 
. of Accretion, that, which comes next to be 
tt | confidered, is Nutrition, and this I take to be 
high zather a fupply of the fluid parts, and the 
sip | maintenance of a plenitudein all the Pipes, and 
| Veflels of the Body, fuch a continual repara- 
I tion of Spirits, nutritious Particles, and of all 
‘) the humours, in the Veflels, Nerves, ,and 
Fibres, as keeps their Interftices, and Cavities 
‘replenifhed, and the parts themfelves in a due 
“temperament, I fay itis rather this, than the 
-appofition of new Matter to the folid parts. 
Tho I will not deny but fome Particles, which 
“were joyned to, and become a portion of a 
Fibre or any other folid part, may be fometimes 
rubbed off, and feparated, from the tranflation 
of which there will followa vacancy, or void 
{pace for entertaining fome frefh nutritious 
Matter, and wherever it happens, fo long as 
there are Spirits, they will by cheir Rotation 
immediately determine fome new Particles to 
‘thofe vacuities to fupply the place of thofe, 
which are removed. When the fibrous parts 
are eroded by Ulcers, and the Interftices, in 
which the Spirits move, and to which the nu- 
tritious Particles are fupplied, are fer open fo 
: 3 that 
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134 Of Nuttition. 
that the Spirits can by their rotatory motion} 
act upon them, and carry them to one fide of 
their dire& motion, we find fuch a fupply of, 
Nourifhment, as repairs the lofs, and cteates a | the 
new Flefh. Or whena Bone is broken, itbe- | 
ing impoffible fo exaétly tofet it, and to bring | 
the two pieces fo clofe together, that there 
{hall be no preternatural Inrerftices, where the 
Fracture was made, there will be forte little 
ipaces found, which will be lateral to thofe 
Interftices, in which the Spirits move, and the 
nutritious Juice flows, and convenient for en- 
tertaining that part of the fuccas nutritins, 
which the Arteries, that ferve for their Nourifh. Woe 
ment, and the nutritious Glandules fup- 
ply, ahd Which the Rotation of the Spirits 


' 


H ceede 
Will detetmine to thofe vacuities, where be- | TD 
ing lodged out of the way of the Spirits di- | nts 
rect motion, and of that difturbance, which bien 
their direct preflure muft give it, it quietly J... 
fixes there, and is united tothe part, and this I tes 
is that, which we call a Cadus. 1 fay there ie 
may be, and isall this, but we cannot reafona- I hs r 
bly think that the fubftance of the folid parts. | 4 
is always in fuch a flux, as ordi arily to fe- 9 wi, 
cede, and to give way for the fucceffion, and | nile 
appofition of new Nourifhment, no not fo as | ths 
to be once univerfally renewed in the whole | sn 
interval between the Womb, and the Grave, not 


nor that the imminution, which appears in 


m1 
WS, } 
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a the folid parts in an Atrophy, is from the lofs 
;_ | of their proper fubftance ; but rather from a fub- 
R, fidence of the Velicls, the drinefs of the Fibres 
he for the exinanition of their Interftices, and 
. }| the emptinefs of other Cavous, and containing 
1. parts, all which for want of a plenitude to 
Ml keep them diftended, and their Cavities in- 
| larged are contracted, fo that the fides of the 
Vellels, and the Filaments, between which 
the Interftices are formed, which before by a 
fulnefs of volatile, and fluid Matter were pre- 
ferved larger,and diftended, come nearer to one 
ig another,or fall cogether,and the part,whereunto 
4 thofe Veflels, and Interftices belong, mutt lofe 
I fo much of its breadth, and craffitude as pro- 
ceeded from their fulnefs and diftenfion. 
= =Tomake our felves fenfible how the flefhy 
| parts are capable of fuch a fubfidence, as will 
 detra& from their thicknefs, and laticude even 
to a Marafmus, we need only confider how 
the whole Body is vafcwar. This the moft 
ingenious Dr. 7y/on has in fome Lectures of 
his publickly afferced, and befides the Au- 
thority of fo curious an Anatomift, thofe chat 
will beat the pains of making an enquiry may 
make a great {tep towards their fatistaction in 
this matter by their own obfervation.For when 
any of the Vifcera, even thofe, which feem 
moft compact, and free from Pores and Cav1- 
ties, are ftritly examined, that, which was 
K 4 for= 
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thing but Veffels for the Motion, and Con- 


veyance, and Veficles, or cavous Glandules 
for the feparation, with Cavities in fome for | 
the reception of fome fluid Matter, which the | 


indefatigable, and fagacious Malpighi has dif. 


covered, and fufficiently convinced usof, And | 
wherever our Senfes leave us wholly to the) 


conduct of our Reafon, we may rationally 


think that the ftructure of the parts is Vafcu- | 
lar. For how certain is it that the Arteries” 


are continued where we cannot difcover their 
Cavities > Who queftions burt that the Nerves 
have their Canaliculi ? They that maintain the 


motion of the Spirits, or a fuccus nervofus | 
through them do implicitly grant it. And if 


they have their fmall Pipes, whilft they are 
Nerves, there is no reafon to think their Cayi- 


cali terminate when their Fibres are expanded 7} 


in a Mutcle, feeing the Fibres themfelves are 
continued. The whole Body therefore being 
Vafcular we need not fuppofe any thing more 


than a fubfidence of the Veflels to explain the | 
immediate caufe- of thar imminution of the ¥ 


fibrous parts, which is feen in an Atrophy. The 
Veins, and Arteries not being diftended as they 
ought to be, rhe nervous, and fibrous Channels 
not being replenithed, the veficulous parts, fuch 
as the Faz is contained in, being empty, and 
con- 


formerly taken to be only a Parenchyma, or : 
Mals of congealed Matter, appears to be no- 
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contrasted, the confequence of all this muft ne- 
ceflarily be a remarkable alteration in fome di- 
menfions of the part, which they confticute. 
The nature of the humours, and Spirits, 
it is plain enough, is {uch that they may be 
eafily evaporated, or fome other way excerned 
out of the Bedy. What quantities of them 
are fometimes loft by Sweats, and other ways 
of evacuation. And in Ulcers, where the 
fbrille are eroded, and the Pipes, in which 
the Spirits move, and to which the faccws nu- 
ivitius is fapplyed by the nutritious Glandules, 
are fet open, fo that both may extravafate, 
what an expence of the nutritious parts, and 
confequently what a notorious defect may we 
obferve in Nutrition, when the Ulcers are 
large; fo that we have often an Atrophy nor 
only of that particulart part, where the Ulcer 
is, but even of the whole Body. Befides, the 
nature of the Fat, and oily parts, which make 
a confiderable addition to the extenfion of the 
parts, to which they are fupplied, not only 
is fuch that they are capable of being pur 
into a flux or made fluid, butthey are actually 
liquid, whilft the natural heat of the Body 
remains, fo that they are eafily divided from 
one another, and feparable from the parts, 
which they lie contiguous to, and fo excerni- 
ble out of the Body. And unlefs there be a 
freth fupply to repair the lofs, of that, which 
is. 
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is evacuated, and did before fill their {mall 
bags, thefe Vefcule will contract themfelves, 
or fubfide, which is natural to parts of their 
Texture, and Fabrick, when they are empty, 
and their fubfidence will detra& fo much from 
any dimenfion, as the Matter, which before 
diftended them, added to it. 

But the fubftance of the folid parts is fuch, 
that itcan neither be exhaled, nor melted-'down 
by any heat of the Body, fo that if they do in- 
deed fuffer an imminution in their proper fub- 
ftance,it muft be by the way of anerofion, and 
be the injurious effect of fuch a corrofive Mat- 
ter, as will diffolve them, and eat off the Parti- 
cles, the confequence of which would be UI- 
cers in all thofe parts, which are thus immi- 
nifhed, and fuch a Corrofive could not fo af- 
fect the Fibres without the conjunGtion of an 
intolerable pain, and the torments of the Stone, 
and Gout would be moderate and eafie to 
them, which in a Confumption would be uni- 
verfal, whereas in a Zabes we have no fuch 
Symptom. To which may be added another 
Argument, which fcems to prove againft all 
contradiction, that the imminution is not in 
the folid parts, which is from what we cannot 
but obferve in the Bones in the greateft Con- 
fumptions, that whilft other parts are finking, 
and tabid, they are not found to lofe any 
thing of their magnitude. And why fo? 
Were 
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Were there a corrofive humour, that eats 
away the very fubftance of the Flefh, where 
it is affected with an Atrophy, it would prey 
as certainly, and more voracioufly upon the 
Bones. For upon trial it appears that a Cor- 
rofive, as Agua forts, will fooner perfectly 
diflolve a piece of a Bone, than the fame quan- 
tity, or weight of the mufcular Fibres. The 
reafon therefore is becaufe the Strings of the 
Bones are more rigid, fo that though the Bones 
may be equal fufferers with the Fibres, that is 
their Spirits, and nutritious Juice may be fub- 
tracted ina Confumption, as they are in other 
parts; yet ftill they keep the fame pofture, 
that they were in before, and being uncapable 
of a fubfidence, they are not attended with the 
fame fymptom of an evident imminution. 
The lofs therefore of what is expended be- 
ingin the Spirituous, the Humorofe, and Fluid 
parts, and Nutrition being only the reparation 
of thofe parts, which Nature continually fuf- 
fers the expence of, it follows that it is no fuch 
thing ordinarily as the repairing of dilapida- 
tions, or the filling up of breaches in the folid 
or containing parts, but only a fupply of 
fuch Matter as continues in a Flux, which 
keepsthem full, and maintains the natural cir- 
cumference of every part. 
There is one thing, which I promifed todo 
under this Head, and it is to anfwer that ob- 
jection 
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140 Of Nutrition. | 
jection, which is levelled againft the Opinion 
that the nutritious Particles are derived from 
the Mafs of Blood, and is urged as an Argu- 
ment to prove they are fupplied from the 
Nerves, which is taken from the obfervation 
of an Atrophy in fome Palfies. The ftrength 
of this objection is wholly depending upon a 
falfe Notion about Nutrition, to wit, thatthe 
fubftance of the folid parts is in fome meafure 
daily expended, and loft, and that the fuccas 
nutritius 1s apponed, and united to the parts 
in the whole courfe of a Man’s life, as in the 
time of Accretion, otherways it has not the 
{trength either of an Objection one way, or 
of an Argument the other. For if Nutrition 
be only maintaining the fulnefs of the Veflels, 
which contain the feveral humours, and oily 
parts, andthat of the Cavities of the Fibres, 
and an Atrophy be only a fubfidence of all, or 
fome of thefe, the fubfidence, if it were only 
of the Nerves and mu{cular Fibres fhews only 
a defect of fomething to fill their Cavities, and 
does not prove it to be the want parti- 
cularly cf a nutritious Juice, when it may 
be a deficience of Spirits only.” But we may 
fafely grant the very Notion, upon which the 
Objection is grounded, to be true, that nu- 
trition is, what they would fuppofea reparati- 
on of the folid parts, without the leaft preju- 
dice to that Opinion that the nutritive parts 
are 
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are fupplied from the Mafs of Blood, though 
they do not anfwer the end, which they are 
defigned for, in a Palfie. For although the 
Mats of Blood, in which we fuppofe the 
nutritive parts refide, continues to Circulate 
through any part, that is Paralytick 5 yet the 
want of Spirits will have this effect to hinder 
the feparation of the nourifhment, when the 
evil fpreads it felf fo far as to affect the Fibres 
of the nutritious Glandules. For without the 
Spirits the Fibres of thefe parts lofe their tone, 
and can never be kept tenfe, nor the natural 
figure of the glandular Pores be preferved, 
which being altered by the relaxation of the 
Fibres of the Glandules become uncapable of 
{eparating thofe Particles, which are adapted 
to the natural, but difagreeing from the pre- 
{ent figure of their Pores. And by that ac- 
count which I have given of Nutrition, it 
will be no difficult thing to explain the reafon 
of anevident abatement in the natural magni- 
tude of any part, when it is the confequence 
of aPalfie. For the Fibres being obftructed, 
and the influx of the Spirits, which ought to 
fill, and inflate them, and the fupply of their 
fuccus uutritius, which as I have already 
fhewn is naturally fupplied though not ap- 
poned to the folid parts after Accretion ceafes, 
being hindered, there will neceflarily follow 
the lofsof fo much of the magnitude of any 

, parts 


a 


My siesteemmy an neat erent San ana epee 
mis TS Leg 
cS oe 


142 > Of Nutrition. 
parts as proceeded from that meafure of Spirits, 
and their proper nutritious Juice, which is 
now denied to them. And befides the fub- 
fidence in the nervous Pipes, there is alfo a 
contraction, or falling of the Blood Vefflels. 
For the expanfion of the Particles of the 
Blood, and the turgefcence of thofe Veflels in 
every part depending much upon the motion, 
and energy of the Spirits flowing into it, it 
cannot be thought, though the Blood con- 
tinues its influx into any paralytick part, that 
the fanguiferous Veffels will be fo much di- 
Jated, when the obftruction, and defect of the 
Spirits are fo great chat they ceafeto flow into, 
and give an activity to the Blood that circulares 
through them, as when it was rarified, and 
expanded. And this difference we may find 
e{pecially in perfons, that are lean, from Hear, 
and Cold, that when the Hands are very 
warm, the Veflels are more turgid, and. the 
parts are plumper, and more large, but when 
the cold weakens the activity of the volatile 
Particles, and refifts the expanfion of thofe, 
which are agitated by them, the parts feem as 
if they had fome degree of a fudden Atrophy, 
and the Skin becomes flaccid. 

What I have faid of Accretion in general 
might be fufficient to explain the manner, how 
the Bones do increafe, and how a Callus is{up- 
plicd to a broken Bones but becaufe | entered 

upon 
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upon the confideration of Accretion upon the 
account of thefe parts, I cannot bur fay fome- 
thing particularly of the manner of their en- 
creafe. That they have many Arteries bes 
fiowed even upon their meft folid part, and 
defigned for their Nourifhment I have already 
obferved, and given fome defcription of them. 
By thefe Veflels is conveyed into them the 
Mafs of Blood, from which the Particles, that 
nourifh them, are feparated by Glandules 
feated in the fides of the arterial Channels, 
which being carried into the Interftices of the 
Strings of the Bones, in which their Spirits 
move, will lie in the way of the Spirits mo- 
tion, and thereupon are in the manner, which 
I have already explained, ‘by their, Rotation, 
or circular motion carried to the fides of the 
Strings, fo as to make_a preflure upon their 
Particles, by this preflure made upon the fides 
of them, fo long as the extremities of the 
bony Particlesare not united, they force them 
to recede laterally, and infinuating themfelves 
between their extremities inlarge the diftance 
between them, and oblige them to give way, 
and fo they obtain a fpace, which entertains 
them out of the way of the Spirits direct mo- 
tion, and where they are contiguous to the 


bony Particles, to which they adhere, and 
unite, | 


Neither 
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Neither are we at a lofs for Spirits in the 
Bones to act their part inthis bufinefs, fince 
they receive a continual and plentiful fupply 
of them from the Periaffeam, by the Fibres of 
which they flow into the Interftices of their 
Strings, and move in them as their Channels, 
as they did in thofe of the Fibres in the Nerves, 
and all the fibrous parts. 

That we may the better underftand how 
the Particles of the Bones are capable of re- 
ceding both laterally, and at their extremities, 
we muft confider that the Bones of a Fetus 
are foft, and their parts at one time eafily di- 
vifible, fo that they will fenfibly yield to the 
preflure of the Finger, when an Intant 1s Born 
they have very much of a cartilaginous Na- 
ture, and it is a confiderable time before they 
arrive at the perfect folidity of a Bone, Now 
a Cartilage, as I fhall farther fhew, when I 
come to difcourfe of thofe parts, is nothing 
but an imperfect Bone, or a Bone, in which 
the extremities of the Particles are not united 
toform continued Threads, but there are {mall 
Interftices between them, though they are fo 
difpofed as to preferve the continuity of the 
whole Cartilage, and although when it ad- 
vances nearer to the true, and perfect Na- 
ture of a Bone many of them are united ; yet 
they are nor all fo until the Bone obtains its 
due folidity. So that whilft the Bones are 

a cartila- 


tila | 
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cartilaginous, or bordering upon the nature of 
| a Cartilage, their Particles are capable of re- 
ceding both to one fide, and at their extremi- 
ties, which being moved by the preflure of 
the nutritious Juice driven again{t them by 
‘the Rotation of the Spirits, they make room 
for lodging of the Nourifhment our of the 
| way of the Spirits dire& motion; Thofe Par. 


| ticles, which are driven againf{t, and apponed 
‘to the fides of the feveral parts of the bony 
Strings increafe the thicknefs, and enlarge the 
|circumference of a Bone, thofe which are 
forced in between their extremities, widen the 
\Anterftices, and flicking there, elongate every 
| feries of the bony Particles, and confequently 


- the whole Bone. | 


' But when thefe Particles come to be united 
| at their extremities, that will be the boundary 
/of their recedure, and limit the growth of a 
Bone. Though I fuppofe likewife a lateral unt- 
tion, yet the firft only will neceflarily pre- 
| vent the farther increafe of their craflitude as 
well as of their length, where the Strings are 
continued in the manner of a Ring, as they are 
| in all the Bones. For. unlefs the Spirits have 

a power of breaking this continuity they can 

‘neither protrude, nor clongate thefe Strings 
j either on one fide, or the other, after their 
Particles are firmly united. And as they can- 
} mot protrude the parts of a String, fo neither 
L can 
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‘can without abfurdity fuppofe they fhould be 
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can they fix any part of the nutritious Juice 
upon them, becaufe fo long asit is in the In-} 
terftices ic muft be difturbed and propelled by’ 
their direct motion, which may probably’ 
drive it ontillit comes into fome way, which) 
leads it to an evacuation. I, do think too} 
that the Perzoffeum, which Ihave already. dif. 
courfed of, does, as I then fuppofed; help to} 
prefcribe limits to the increafe of thefe folid| 

arts, When its growth, and extenfion ceafe,) 
But fuppofe that none of the bony Strings) 
were fo united as to become annular, I mean 
to be continuedin the manner, though not in| 
the figure of a Ring, nor any oppofition made 
to their recedure ‘by the Perioffeum; yet the) 
Bones, and the parts, which they confift of 
being of a fixed, and quiet nature contrary to) 
that of the Spirits, and all active Particles, 
fo long indeed asthe preflure of the fuccus nue 
tritiws {com the Rotatory motion of the Spirits 
is fo {trong and violent as to exceed, and over- 
power the quietude, and fixity in thofe parts, 
it will oblige them to recede, but when they 
come to an equilibrium, that the degree of 
quiefcence in thefefolid parts anfwers exactly 
the power of the Spirits motion, much more 
if ic exceeds it, the fixed Particles of the Bones} 
will begin to ftand their ground, and none] 
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What I have faid of Nutrition in general, I 


thet may confidently affirm of that of the Bones, 


that ic is not ordinarily a reparation of their 


babi fubftance or folid part, or the fucceflion of 


new Particles to any that are deftroyed, and 
expended after they are affimilated. For the 


() Particles of thefe folid parts are fo fixed, and 


article 
Cus Ht 


firmly united after the time of their Accretion, 
that their Nature will not giveusleaveto think 
they are capable of fuch a flux as is neceflary 
to fuch a change, and fucceffion of Matter. 
So that their Nutrition is no more than a con- 
{tant fupply of Blood to their fanguiferous 


‘Veflels, of Spirits to the Interftices of their 


Strings, and of their nutritious Juice, which 
when a Bone is broken, or deprived of part of 
any of its Lamine, though it be after the time 
of Accretion, is upon thefe occafions employed, 
and apponed in the fame manner as it was, 


if When it gave an increafe tothefe parts; it is 


carried by the’ Rotatigpof the Spirits to thofe 
Interftices, and defective parts, where a Callws 
or bony fubftance is neceflary to knit the 
pieces, which are fractured, or to fupply what 
is loft by Trepaning, or Exfoliation. 

From that Hypothefis, by which I haveer- 
deavoured to explainthe manner of the Bones 
Accretion, we may, as I humbly conceive, be 
able rationally to account for che Symptoms, 
which we obferve in thefe parts in the Rickets, 

L 2 and. 


148 Of the Incurvation of the Bones 


and for the Gummata, which often appear in the 
French Diteate. | 
The Symptoms, which attend fome of the | 
Bones in the Rickets, are an Incurvation, | 
a knottinefs, and protuberance at their | 
ends. The ingenious Dr. Mayo has endea- | 
Voured to give us the reafons of the obliqui- | 
ty of fome of the Bones in this Diftemper, by 
{uppofing a difproportionate growth in the | 
Bones, and the Mufcles, which are affixed to | 
them, that the nervous, and mufcular parts | 
for want of a fufficient quantity of a fuccus 
xervofus, which he conceives to be neceflary Wj 
to their Accretion, have not that addition | 
made to their dimenfions in this cafe, which { 
they ought to have, whereby they fall fhort. ii 
of that length, which fhould give thema pro-. | 
portion to the reft of the parts, and which a 
natural Accretion would have procured ; bur 
all this while he would have the Bones to be 
nourifhed, and to ineggafe no lefs in Rickety, 
than in Healthful and thriving Children. Bur 
as it does not appear that there is any fuch 
reafon for this affection of the Bones; fo if 
we fhould fuppofe the inequality, which is in let J 
the diftribution of the nourifhment in this | move 
cafe, to be between the Bones, and the Muf- - Ghai 
cles, and not between feveral parts of the fame B bend: 
Bone; yet it would do us but litele fervice in inthe 
explaining the reafon of the Bones obliquity, J iy, 
| neither 9 
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tk} neither would their Incurvation follow upon 
| what he fuppofes. The ingenious, Author's 
th | Notion is this, that the Mufcles, as I have 
i | faid, from a defect of a nervous Juice neceflary 
lei |to their Nutrition are not nourifhed, and ex- 
it) tended as they ought to be, but the Bones, 
(ut) from whence they have their origination, and 
yi which their Tendons are inferted into, in- 
lit} large their dimenfions : Now the origina- 
to tion, and termination of the Mufcles hinder- 
| ing thofe bony parts, which lie within thefe 
‘bounds, from extending their length in aright 
Line, that growth, and addition, which make 

} them exceed the length of their Mufcles, will 

| alter their figure and incline them to that 

| of a Bow, as it is certain if any Line be 

| elongated, whilft the extremities are fixed 

| within the fame bounds, it will neceffarily of a 

i ftreight Line become oblique. This indeed 

| might folve the Phenomenon, if the originati- 

| on'of a Mufcle were from, and the infertion 

| of it into the fame Bone. But this is evident, 

| that as the Mufcles are defigned for Motion, 

i} fo between their beginning and the infertion of 
inf} their Tendon Nature has to make the part 
s§ moveable formed an Articulation, fo that the 
brevity, and ftreightnefs of the Mufcles would 

| bend the Joynt, and not produce an obliquity 
in the twe Bones, which are articulated, or in 

| any one of them. So long as there isan Ar- 
L 3 ticulation, 
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t culation, between thofe two extreme parts, gic 
which he. would fuppofe to be fixed by the qu 
beginning, and Tendon of a Mutfele, and that) ct 
part, where the infertion is, being not only le 
capable, but apr to. be attracted towards the git 
other, where the origination isy upon the pre: ap 
ternatural fhortnefs of the Mufcles, juft as it ipoiat 
13 in mufcular Motion, where thete is a con. | it 
traction of the mufcular Fibres, and their qui! 
length is not equal to the diftance, which is | lic 
between their beginning, and infertion, when iy 
the Bone, which they move is extended, there quell 
will follow an alteration in their pofture, but ‘WE 
no one of them will be obliged to: alter itg jive 
figure.’ Are not the Mufcles; when they move fie, 
any part, fo fhortned as to puta ftrefg upon | 
‘the Bones, and to bring that part of a Bone; code 
Which they are inferted into, towards their | die 
Griginations; and what do we find is the effe@ eer 
of this abbreviation, have we an obliquity fol } ited 
lowing in the Bones themfelves? No fuch J ily! 
thing, but only a flexure at the Joynt. The f wit 
example he gives us of a young and thrifty § ten 
free, that has whilft itis growing the ends of § lien 
a Chord fixed to it, the one in the fuperior | te 
part, and the other below, fo that the String § oth 
is extended to its ful] length, but the Tree at # tht 
firft not atallinclined, isnot Parallel. ‘There ous 
is no doubt of this, and it is demonftrable, B Thi 
chat the Tree, which receives its Nourifh- 9) qu 
Rh ts iat | ment, 
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| ment, and is extended in its length, when it 
cannot carry either of thofe extreme parts, to 
iwhich the Chord, that is not equally elonga- 
Wi ted, is fixed, beyond thofe limits, which were 
§ fet before it had this increafe, thatis, it is un- 
Bcapable of an clongation in a direct Line, 
i) what ever is added to the length of it muft be 
out of a ftreight Line, and give the Tree the 
i) obliquity, and figure of aBow. but we muft 
® confider, that this is one Stick, one continued 
| Body, which has no Articulation, which if 
we fuppofed it to have, the flexure would be 
only at that Joynt, and foall the other parts be- 
tween the Ligatures would preferve their recti- 
tude, and firit figure. 

Dr. Gliffon’s Hypothefis, methinks, feems _ 
tobe more rational, that the inequality and 
difproportion of Nourilhment lies between 
feveral parts of the Bone, which is thus at 
feed, thatthe nutritious Particles are plenti- 
fully fupplied on one fide, whilft on the op- 
pofite fide the Bone wants its due Nourifhment, 
the neceilary:confequence of which will bean 
Incurvation, and the Bone will be reduced to 
the figure of a Bow, whofe Convex will be 
on that part which is duly nourifhed, and 
the Concave on that fide, where the nutritt- 
ous Juice 18 not proportionably apponed. 
This he proves will be the effect of an une- 
qual Nourifhment in the Bone it felf; by an 
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‘ raifed with three Stones, lying one Upon ano. 
‘ther, let us fuppofe it to be fuchas is perpen- 
‘dicularly ftreight on every fide, and of the 
‘fame height, if therefore we put in a wedge 


‘on the right fide between the uppermoft and | 
‘the middle Stones, the higheft’ Stone will be 


“inclined cowards the left hand; and the Pillar 


‘will be raifed higher on that fide where the’ 


‘Wedge is driven in, than it is onthe oppofite 


‘part, likewife if we driveina Wedge between | 
‘the middle Stoneand that, which is the Bafig | 


‘On the fame fide, the Pillar will yet be more: 
“inclined, and ftand bending towards the left. 


“hand, and the more Stones it confifts of, ifa | 


‘Wedge be put in between every two of them 
‘on the fame fide, fo much the greater will the 
‘obliquity bein the whole, fothat the Stones 
‘will no longer make an ere Pillar, burt re- 
* prefent part of an Arch, as he has expreft it’ 
by a Figure. It is true every Stone that is! 
thus raifed will with that, which it immedi. 
ately refts upon, make an Angle on that pare 
towards which it inclines, whereas there are 
no fuch Angles in thefeincurvated Bones. But 
the reafon of the difference will appear, if we 
confider what he farther fays, that the Nutri- 
tion, which on one fide is moft confiderable, is | 
there ina manner cqually performed in all the 
sength of it, and from this equal Nutrition, the 
A 3 | Tncur- 
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inftance he gives, ‘ Let there bea Pillar, fays he, | 
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Incurvation of the Bone will make exa@ly a 
part of a Circle without any Angles. 

We will fee how this notion may be farther 
explained by that account, which I have given 
of the manner of the Bones Accretion. Much 
of the difference between a Bone, and a Carti- 
lage I then obferved to confift inthis, that in 
one, to wit, the Bone, the Particles are at 
their extremities, which lie oppofite to one 
another in every feries, united in the whole - 
length of it, fo as to form continued Strings, 
whereas in the other the Particles are fo far 
from this, that there are minute Interftices be- 
tween their extremities. Whilft therefore the 
Bones border upon the Nature and Conftitu- 
tion of a Cartilage, as they do in young 
Children, the extremities of their Particles 
are capable of being removed, and fet at a 
greater diftance from one another, and will 


_admit between them the -nutritious Particles 


like fo many Wedges driven in between the 
the Stones of a Pillar, and where the fupply 
of the nutritious Juice 1s moft plentiful, and 
the quantity of the Spirits, which forces the 
nourifhing Particles into them, is greateft, and 
their prefiure ftrongeft, there the Particles of 
the Bone will be obliged to recede fartheft, 
the confequence of which will be a more con- 
fiderable elongation of every ferics on that 
fide, when on the other, if there be any o 

ect 
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fect of the nutritious Juice, and the activity 
of the Spirits be more languid, the extremi- 
ties of the bony Particles will not recede to 
the fame degree, nor the Accretion of that 
_part proceed with an equal pace, and thus 
one fide comes to be fhorter than the other, 
and that part, which is moft extended in 
its length, will incline the Bone towards the 
contrary fide, and reduce it to the figure of 
a Bow. 

But although this account~does fairly ex- 
plain the reafon cf the Incurvation of the 
Bones in the Rickets, yet I donot think that 
the difproportionate quantity of the Nourifh- 
ment, which is fupplied, and the unequal in- 
fluence of the Spirits are the true caufes, 
why one part of a Bone is nourifhed more 
than-another,. but I take it to be rather from 
fome difference in the nature-of feveral parts 
of a Bone, in one it puts off the form and 
temper of a Cartilage more, and focner, than 
it does in another, and if the Particles happen 
to be united, and to form continued Strings, 
that they are not fo capable of receding, and 
ready tomake room for the entertaining of the 
nutritious Particles out of the» way of the 
Spirits dire€& motion, fooner on one fide than 
on the other, that is, the partis there more 
hafty in its tendency towards the perfect na- 
ture and folidity of a Bone, fo that the Spirits, 
and 
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and nutritious Juice, though their quantity, 
and’ preffure be equal on every fide, cannot 
oblige the Particles equally to recede, then 
will the Accretion of the Bone ceafe on one 
fide, or proceed flowly if fome of the Parti- 
cles remain difunited at their extremities, whilft 
it is carried on more effectually, and evidently 
onthe other, which may be more fully ex- 
plained and underftood by what I have faid 
of the reafon, why Accretion ceafes in grown 
Animals. Imuft confefs I never had an op- 
portunity to examine the Bones of any rickety 
Children, however I am ftrongly perfuaded 
if an enquiry be made into them, which are 
incurvated, the Concave part will be found 
to be more folid, and like the perfect Bone of 
an adult perfon, and the nature of the Con- 
vex, more agreeable to the age of the Child 
to whom it did belong. And this we may 
conclude from the nature of thofe Gils, which 
we make ufe of externally to the part affected 
in this diftemper, which are emollient, and 
relaxing, fuchvas are apt to loofen the extremi- 
ties of the Particles, to diffolve that union, 
that continuity of them, which makes the 
Strings more firm and rigid, at leaft to weaken 
it fo, that the power of the Spirits, and the 
preflure of the nutritious Juice acted by them, 
may be able to diffolve it, and make the Par. 
ticles capable of receding at their extremities, 
which 
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which is neceflary in the elongation of a Bone. 
And fo the reafon is obvious why thefe exter- 
nal remedies are to be applied to the Concave 
part of the Bone, when it is incurvated, 
which is where the extremities of the Partj- 
cles are united, and not difpofed to recede, 
and to receive any part of the nutritious 
Juice out of the way of the Spirits direct 
motion, which every good Woman, that pre- 
tends to cure the Rickets, obferves to do, 
From this fuppofition that the Interftices 
between the extremities of the bony parti- 
cles, and the liberty, they have to recede 
upon the preflure of the fuccus nutritiws are 
that, which makes the Bones capable of an 
increafe, we may account for the preternatural 
increafe, and knottinefs of the ends of fome 
Bones. For in Children at firft the extremi- 
ties of the articulated Bones are but tender 
Cartilages, and fome of them, as thofe of the 
Wrift, wholly Cartilaginous, and not only 
fo, but that medullary Oil, and mucilage, 
which are fupplied to, which lubricate and 
moiften thofe parts, that are found to be 
thus nodous, keep their Particles lax, and 
prevent their natural tendency to a union, as 
we fee this mixture even in grown perfons has 
fo far the fame effeét upon thefe parts, that 
they never obtain fo great a folidity, ag isin 
thofe parts of the articulated Bones, which 
are 
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are never moiftened with the mucilage. In 
young Children therefore, where thefe parts. 
of the Bones ate naturally foft, and the extre- 
mities of the Particles are kept more lax, 
and longer difunited by a moift, and mucila- 
 ginous: Matter, than the other parts of them, 
there is fometimes, as in thefe rickety cafes, 
a preternatural laxnefs, and a greater indifpo- 
fition in the Particles to* unite, and confe- 
quently a weaker oppofition to the preffure 
of the nutritious Juice, whereupon they are 
protruded in an extraordinary manner, and 
give way for the entertainment of a greater 
quantity of the fuccus xutritivs, than what 
is neceflary for their regular, and natural in- 
creafe. 

For the Gummata or Nodes, which appear 
upon the Bones in the Lues Venerea, fince by 
a long continuance, and their induration they | 
take upon them the nature of a bony fub- 
ftance, it isnot to be doubted, but that they 
are produced from the fuccus nutritius of the 
Bones, as their material caufe, which is ex- 
travafated, and caft out upon their fuperficies, 
where it adheres, and produces a preternatural 
excrefcence. The nutritious Juice, after itis 
feparated from the Mafs of Blood, comes to 
flow in the Interftices of the bony Strings. So 
long as.thefe Channels are entire, and have 


no breach in all their -courfe, the nutritious 
| Particles 
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Particles are as it were kept within their 
Banks, bue when the continuity of the Strings 
is broken by the leaft preternatural foramen, 
then the nutritious Juice finds a paflage to 
flow out at, and when any parts of it come 
to be oppofite to it, the Rotation of the Spi- 
rits will carry them into it, and by the fuccef: 
fion, and preflure of one Particle upon another 
they are driven out of the Bone, where lying out 
from the Line of the Spirits direct motion, their 
vifcous nature difpofes them to adhere, and 
they geuerate a fubftance like that of the 
part, which they are fit to nourifh. So we 
find when the Fibres lofe their continuity, and 
the {mall Channels, in which the Spirits move, 
and where their nutritious Juice flows, have 
any preternatural avenues, whether it be by 
the Knifo, as in Iffues, that are cut, or by 
the Corrofion of fome fharp, and ulcerous 
Matter, that the nutritious parts contained 
in them are thrown into thofe foramina, and 
Cavities, to repair the lofs ot what is de- 
{icoyed, and to reftore the natural continuity 
of the Strings, which are corroded, and even 
where the cafe is fo ill, that there is no difpo- 
fitton to heal, yet often we are fenfible of 
the extravafation of the fuccus nutritius from 
the fungous Flefh, that arifes. Now the ve- 
nenafe Particles, which affect the Blood in 
the French Difcafe, ase both fubtle, and acri- 
ous, 
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ous, which, when they are {cattered through 
the whole fanguineous Mafs, will be apt to 
attend any humour, that is feparated from 
it, being by reafon of their fubtility capable 
of entring the Glandules of any part. For 
although the Pores of diverfe Glandules are 
differently figurated, yet this will not necef- 
fitate thefe Particles to be feparated by thofe 
of one fort, becaufe they are fo minute, and 
fubtile as to penetrate thofe Pores, which are 
of a different figure. And thus fubtle we 
find the malignant Particles in the Lwes- Ve- 
nerea to be, when they are difcharged by fe- 
veral Glands, fometimes they infinuate them- 
felves into the Salivatory, the Urinary, the 
Pulmonary, the nutritious Glandules of the 
Fibrous parts, and raife feveral Symptoms, 
where they are feparated and depofited. And 
as the nervous Threads are fometimes cor- 
roded, and the nutritious Juice extravafated 
out of their Interftices produces Caruncles 
in the fibrous parts, fo the fame morbifick 
Particles, when they penetrate the Pores of 
the nutritious Glandules in the Bones, are 
mingled, and confounded with the Nourifh- 
ment in the Interftices, where by the means 
of their fubtility being arrived, by their acri- 
mony they corrode fome of the Strings, fo 
as to eat {mall paflages in the fides of their 
Interftices, which when they reach the fu- 

perficies, 
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perficies, are a way for the efflux of the | 
nourifhing parts, which by the power of | 
the Spirits rotatory motion are carried into a 


them, and by the preffure of fuch as fuc- | |— 
eeed them are driven to the fuperficies, where | 
they concrete, and produce an excrefcence, 
which reprefents the nature of the part, which 
they are proper for the Nourifhment of. } | 
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MARROW. 


: HE Cavities, which Nature has 
| formed within the Bones, are nei- 
ther empty, and ufelefs vacancies, 

| nor filled with Lumber, and con- 
temptible matter, but convenient Repofitories 
for a curious, and refined fubftance neceflary for 
‘the fervice of thofe parts, that contain it, which 
iscalled che Marrow. The nature of the Matter, 
which is here feparated, and depofited, and im- 
mediately ferviceable to the Bones; is wholly 
- |oleaginous. However the whole Mafs, or Body 
‘of the Medulla confifts of feveral parts, to wit, 
of Blood-Veffels both Veins and Arteries, of 
'Glandules, and containing parts, and the oily 


‘Matter, which is contained in them. 
| | M ee 
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It has Blood-Vefiels, proper toitfelf. Theil if 
Artery is fometimes fingle, fometimes there ig 
are two, or three, and in fome Bones as parti-f,\, 
cularly in fome of the Ribs, they exceed that, », 
number, having every one of them a diftinct| 
Foramen formed: in the fide of the Bone for! het 
their, paflage into the Cavitics, It pafles].... 
through thele Foramina without any divi-§,... 
fion, or ramification, for I could never ob-jf, . 
ferve that any of them fent forth any Twigs 
into the fubftance of the Bone for its Nourifh- 
ment, but were defigned folely for the Mar- 
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brane, 
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row. . After it comes.into the large Cavity, or} 
into the lefler Caverns, when the Bones are 
{pongious, it is commonly divided into two, 
one afcending towards one extremity, and 
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the other defcending towards the other, both’ 
of which intheir whole tendency: are fo rami-| 
fied, as to give-a Twig.to! every, Veficle, that 
performs the) office ofa Glandule... Though 1} *, 
have: Wwith),a.»Glafs, difcerned. feveral minute’ ES 
Blood-Veflels belonging to a fingle Bag 5, yet} oy 
Ficannotfay I have been able to; obferve, that | 7 
every: Veficle-has a Blood-Veifiel, neither do ¥) in 
think it has, Ror there being a.communication ( 
between, the Veficles.by Pores, as I fhallafter- 4 7” 
wards fhew, there. may be.a fupply of the e 
medullary ‘Oil: to fill\ thofe; which have not tw 
Blood: Veffels -of. their, own.in, order to fup. |“ 
ply fuch oily, parts, and donot feparate then | He 


themfelves. Ag} Widk 


Of the Marrow. 163 
As for the Veins, they run fromthe termi- 
§ nationof the Arteries, fome all along within 
J the Marrow to’ the Foramen, through which 
i the Artery enters, and fall into one large Chan- 
nel, which pafles through the fame Foramen, 
| others tend tothe fuperficies of the Marrow, 
| whereof fome, which are minute, I have ob- 
ferved to pafs immediately through the Mem- 
brane, and to penetrate into'the fide of the 
Bone, which we muft {uppofe to difcharge 
themfelves cither into fome Vein of the Perzo- 
I ffeum; if they proceed fo far, or into fome of 
them, which are in the fub{tance of the Bone, 
and belong to the nutritious’ Arteries ; others 
run upon the fuperficies of the Marrow,: be- 
tween that, andthe Membrane, which fallat 
Jaft into that larger Veffel, which pafles ‘out 
by the Foramen of the Artery. Where there 
| are two, or more confpicuous paflages it’ is 
probable that fometimes the Vein may pafs 
fingly through one, and the Artery through 
the other, though I have not yet obferved 
it to be fo. 

The Secretory Organs are fmail veficulous 
Glandules,; which I take to be likewife con- 
taining parts, and continually kept full by the 
Oil, which they themfelves feparate, which 
before I give an account of, I {hall take notice 
of a common containing part invefting the 
whole Medulla. The oily therefore, the ve- 
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ficulous, and vafcular parts of the Marrow are | uit 
all contained in one common, moft thin, and. 
tender Membrane, tranfparent as Glafs, which | 


invefts that part, which lies in the bony Cells, 
as wellas that, which fills the larger Cavities. 


The origine of this Membrane is certainly | 
from the Blood-Veflels. For here we have. 


nothing elfe, no other Membrane, no Nerves, 
no tendinous, or mufcular Fibres, from whence 
we can fuppofe it to be derived. Neither do 
I think it is from all the Blood.Veffels, but 
only from the Arteries, nor from all the Coats 
of an Artery, but fromthe exterior only, that 
it is an expanfion, and an elongation of the 
Fibres of this Coat. It is fo thin, that ic 


does not feem to be made of the Fibres of : 
more, neither have I been able to obferve | 
that it is divifible dike the feveral Coats of 


an Artery, or that ic has the leaft refem- 


blance to any other, than that I mentioned, | 
but it is plainly a Reticulum, or fine Net like 


the Texture of that. It feems in many 
places to be red, as if it had a great num- 
ber of Blocd-Veffels, but this is not occa- 
fioned by Veffels, or Blood of its own, but 
fome of the medullary Veins running upon 
the fuperficies of the Marrow, which lies un- 
der it, by reafon of its tranfparency make it 
feem to retain that colour, which it only tranf- 
mits. Ido confefs Ihave not been always 
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t able, when I have endeavoured it, to feparate 
the Membrane from the Vefiels, which com- 
} municated that colour to it. For efpecially 
i where the Marrow is foft, they will rife with 
the Membrane, when it is feparated from the 
| Medulla, and it is no wonder when it is propa- 
gated from fome of the Blood-Veficls, fo that 
there is a connexion, and the implication of 
thefe with others, will. make them rife toge- 
ther; and it is fo tender, that itis almoft im- 
poffible to divide them afterwards, But I 
have fo often feparated them in that part of 
the Marrow, which hasbeen more indurated, 
and afterwards viewed the Veflels upon the 
fuperficies of the Marrow, as to be certain 
that they are not a part of the Membrane, 
but only fubjacent, and fo give it their own 
colour, as any Opace Body will do to 
that, which is diaphanous, when it lies be- 
hind it. 

This Membrane adheres to the Bone, not 
only by thofe fmall Veins, which are con- 
tinued from one into the other, but likewife 
by infinuating it felf into che tran{verfe Pores 
of the firft internal Lamel/, and that as I fup- 
pofe, for the better paffage of the medullary 
Oil through one into the other, This is cer- 
tain, thac ithas Pores, by which the Oil flows 
through it into the Bone it felf, which it is 
reafonable ro think are formed in thofe parts 
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of the Membrane, which lie into the’Pores 6f 
the firft Plate, by which one does ‘mote con- 
veniently, and certainly receive it from the 
other. Neither can it feem ftrange’ that the 
Oil fhould have its egrefs, after‘it is feparated 
by the Glands, through’ Pores ‘formed ‘In this 
Membrane, when’ we confider that it is‘nor an 
uniparallelled cafe, but the’ Sweat aftér ‘it is 
{eparated’ by’ thé cutaneous’ Glands "*pafles 
through the Catzcula by fuch Pores. By the 
elevation, or protrufion of this‘ Meémbrane in | 
feveral places to infinuate ic felf fome little | 
way into''the tran{verfe Pores on the infide 
of the Bone are formed little round protube- 
rances, which render the furface of thé Marrow 
unequal. | 

The meduilary Oil, which is ‘contained in 
this Membrane, does’not lie all confufed, and 
indiftinguifhed in that fpace, which’ the com- 
mon Membrane circum{cribes, but there are 
Divifions, and Subdivifions, in the Membrane 
are immediately ‘contained membranaccous 
Bags, and in thefe Bags are Veficule or little 
Bladders: both which ¥ have obferved where 
the Marrow has been foft, and the Oil’‘con- 
tinued liquid after ic was cold. And when 
I came to enquire into that part of the Medulla, 
Which was indurated, I found by examining 
of it when it Was made hot, and liquid, that 
the firucture of the containing parts was ex- 


actly 
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actly the fame, only I could not diftinguith 
the tender Bags fo well. 

The Bags, or Lobules made up of feveral 
Veficule are, not all of the fame Figure, nor 
of the fame capacity, even in a large Mafs of 


Marrow, and: for thofe which fill the {mall 


Cavities, it is plain they are varioufly f- 
gurated, and different in their extenfion, as 
the Cavities themfelves are fo, and in fome 
of the fimple Caverns, which are very {mall, 
that which fills them hardly deferves the name 
of a Bag, for in fome there cannot be more 
than two or three Veficule, and in fome I can- 
not tell how to think there is more thana fingle 


Veficle. 
The Veficule are {mall glandular Bladders 


| defigned for the feparation of the medullary 


Oil from the Mafs of Blood, and for the re- 
ception of it. Thefe are as far as I can ob- 
ferve all of the fame figure, being round, nei- 
ther do they differin their capacity. In that 
part of the: Marrow where the Oil is fluid, 
and clear they, are to look to, very much like 
the veficulous fubftance of the Lungs, when 
they.are blown up, but that the Veficule are 
not fo large. , In a {mall: piece. of the Medulla, 
where the Oil is indurated, they reprefent, 
when they are viewed with a magnifying 
Glafs, a clufter of {mall Pearl flicking one to 


another, Ina humane Bone, whichI had pre- 
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ferved till the Oil was wholly evaporated, I 
found thefe Vefcule remaining dry but entire, 
and their fubftance reprefenting in a manner 
aSponge. The medullary Oil being contained | 
in feveral {mall Veficles, from hence it comes 
to pafs that if any one of the Bags be Opened, 
ic does not prefently empty it felf, the me 
dullary Oil does not all gufh out together, 
but Stills forth in fuch {mall quantities, that it 
is fome time before it flows all out, nay if the 
Bag be gently preft, fo as not to break the | 
Veficule, it empties it felf but gradually, and _ | 
that becaufe after the Membrane of the larger 
Bag is broken, the medullary Oil is {till con: 
tained within the Vefcule, out of which, whilft 
they are entire, bucfucha quantity of it flows 
forth ata time, as their Pores will permit to 
pafs through them. 

_ They feem to have Pores or immediate 
paflages out of one into another, (and fo do 
the Bags) by which the Oil has a free courfe 
to the Joynts, and fubftance of the Bone, for 
whofe benefit it was defigned,’ even from the 
middle part of that Mas, which fills thelarge 
Cavities, and lies at fome diftance from the 
fide of the Bone as well as from the leffer 
Cells; and therefore in melting of a large 
Piece of the hardeft Marrow over the Fire, 
the Oil will by degrees all drop away, and 
leave the Bags, and Veficule empty, which 
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fhews fome paflages from the internal part to 
the fuperficies. And if we confider the di- 
{tance of the Bags, and Vefcule inthe Centre 
of the Marrow in the large Bones, as fuppofe 
in that of the Thigh, from the fubftance of 
the Bone, and the Articulations, which it ig 
to be fupplied to, we muft conclude that 
that there is fome contrivance for the convey: 
ance of it to thofe parts, otherwife all the 
medullary Oil, befides that, which is con- 
tained in thofe Veficule, which lie next the 
common Membrane , would be of no ufe to 
thofe parts, for whofe benefit it is intended, 
It being certain therefore that there is a mo- 
tion, and paflage of the Oil in the Medulla 
from one part to another, this muft be either 
by proper Dutts defigned for this end, or elfe 
by Pores formed in the Veficles, by which the 
Oil flows immediately out of one into ano- 
ther, and fo fucceffively, till it arrives either at 
the Joynt, or the fubftance of the Bone... By 
the flrifteft enquiries I have made I could 
never difcover any thing like Ducts, neither 
have I indeed been able to obferve the Pores, 
by which [ make the medullary Oil to have 
its paflage. So that thus far one may feemas 
probable as the other. Burl fay no. For 
if there were any Ducts leading from the fe- 
veral Glandules, we fhould have them, as in 
other Glands, meet in larger Channels, which 

would 
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would be vifible,_ but the Pores are every where 
very fmall, andsthere is no reafon they fhould 
be larger in one place.than in another, fo'as to 
offer themfelves to our fight. , Befides,. let us 
confider, that the Oil is not carried, from the 
Veficles, or Glandules to one large Receptacle, 
which would require the convenience of Ducts 
to convey it thither, but flows out of the fu- 
perficies of the. Marrow in as many places ag 
there 2are tran{verfe Pores in the internal La- 
mells- So that we muft. fuppofe thefe Ducts 
notonly to be almoftinnumerable in their firft 
rife from the Glandules, but even in their ter- 
mination, which it is hard to. conceive, as itis 
unneceflary, and is not agreeable to the wife 
methods of Providence, when there may be 
a more. eafie, and fimple way. for the convey: 
arice of the medullary Oil, as the Veficles in 
every Bag, and the Bagsin the common Mem- 
brane do lie contigtious to one another, which 
affords thé convenience of forming fuch imme- 
diate: paffages: out of: one into another, as | 
have {uppofed. 3 : 

The. Bags, »and-glandular Veficles are with: 
out doubt propagated from the |Blood-Vet- 
fels, fince as I faid of the common Mem- 
brane , there are no other parts within the 
Cavities, from whence. they can be deriyed, 
and they feem to be not only particularly 
from: the Arteries, but from), their exterior 

Coat. 
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Coat. Their membranous fubftance is in the 
fame manner like the. common Membrane, 
tranfparent, and‘ their texture feems to be 
every way the fame. So that I conceive that 
the exterior Coat of the Artery expanded, 
and conveniently modified makes the Vefi- 
cles,:and being afterwards farther expanded, 
it produces the Bags, and from the expanfion 
of it beyond all thefe arifes the Membrane, 
which includes the whole. 

Befides the ‘preflure of the medullary Oil; 
which ‘is ‘continually fupplied, upon chat, 
which was before feparated, and depofited in 
the Veficles, to drive it on towards the fub- 
{tance of the Bones, and towards the Joynts 
in fome of them, we have fome reafon to 
think, that when the Veficu/e, and the larger 
Bags are filled to a convenient diftention, they 
contract themfelves, asthe Fibres of the Blad- 
der, and fuch membranous Cavities evidently 
do upon the fame occafion, whereby being 
like a Sponge compreft, the Oil is fqueezed 
and forced out of one Veficle, and out of one 
Bag’ into another fucceflively, whereby that 
part, which is contained in the Veficles, that 


lie next the Membrane, is driven through it, 


and into the tran{fverfe Pores of the firft inter- 
nal’ Plate, and that; which was more remote, 
is carried’ on towards it, and fupplies the 
place of what is removed. And how it is 
ot al : difpenfed 
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difpenfed after it comes into the fubftance 
of the Bone I have already fhewn, when I 
gave an account of two forts of Pores formed 

in, and between the Plates. | 
But I have one thing here to give an ac- 
cout of, and that is the paflage of the medul- 
Jary Oil to the Joynts. The manner, in 
which it pafles, whilft ic 18 within the Bags, 
and Veficles I have explained, but what con- 
trivance tliere is for its exit out of the Bone, 
and its flowing into the Interftices of the 
Joynts I am now to confider, as it is evident, 
that ic has a paffage into them. For if) any 
Joynt be preferved entire till all the mucilage 
is wafted,. there is to be found even in the 
Fingers, where I have not been yet able cto 
difcover any large paflages, for a long time 
after an Oil tranfuded and fticking to the ends 
of the Bones, which is fupplied from their 
Cavities after a Man is dead, where even 
Death it felf leaves a {tock to maintain the 
current of it intothe Joynts, whereas the fe- 
paration, and fupply of the Mucilage ceafes 
as foon as the Circulation of the Blood is 
{topped, and that, which is left in the Joynt 
is quickly evaporated, or fome other way 
difappears.. For this end there are Pores or 
paflages formed both at the extremity of the 
Bone, and in the Sinufes of it, which are on 
one fide,» Thofe, which are at the very end, 
which 
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which feems cartilaginous, are very fmall, 
but numerous, which in moft Bones it is very 
difficult to difcovers but I have a Bone of a 
Horfe, where they are very plain. And here 
I take the paflage of the medullary Oil to be 
in the fame manner as where the Plates lie 
contiguous in the fides of the Bone, by 
tranfverfe, and longitudinal Pores. Some of. 
the paffages in fome Sinufes are-very confpi- 
cuous, particularly-in the Cavity on the hin- 
der part of the Os Femors, at the Ham there 
is one, which I opened, and traced for fome 
way up into the cavernous part of the Bone, 
and in the large Cavity on the hinder part of 
the Zrochlea of the Shoulder-bone there are in 
moft Skeletons feveral, fometimes fix or feven, 
one whereofis larger than all the reft, andI did 
particularly examine one, that was confidera- 
ble, firft with a Briftle, whereby I found there 
was a clear paflage down a great way into 
the Bone, which when I opened, appeared to 
be a bony Dutt, chat ranfor fome way into 
the cavernous part, which befides what it had 
at its termination, had on every fide feveral 
Pores, by which it opened into fo many of 
the Caverns. And in the fame Cavity inthe 
Os Humeri of a Horfe I have found eight or 
nine of thefe paffages pretty large, with fe- 
veralothers, which were vifible to the naked 
Eye. Now by thefe Pores the pare 
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Oil feparated in the Cavities flows into the 
Duct, and by that into the Interftice of the 
Joynt. The paffage of this Duct, where it 
opens into the Joynt, is in fome Animals 
very large, in a Calf where it was fingle, I 
obferved it to be larger than that, through 
which the medullary Veflels paffed into the 
Cavity. And in fatted Beafts, fo without 
doubr in fome Men, who are very Corpu- 
lent, there lies often over it fomething like a 
Fat Gland’ fixed as it were by a Root into 
this paflage, which at firft I was apt to chink 
was indeed fuch a Gland, till l came to make 
a ftricter enquiry , andi found: from whence 
that Fat was fupplied: For as the adipofe 
Glands between the Mufcles, fo the Veficles 
of the Marrow’ may: oftem fupply a greater 
quantity of Oil, than<isexpended, and where 
the Animal is fatted; and little exercifed in 
motion, as thofe, which are defigned for 
flaughter, are excufed from Labour, there is 
more fupplied, and lefs\ made ufe of than in 
fome: others, fo that iv is:not ftrange to 
find fome of it {ticking, upon the Bone,: and 
a fuperfluity of it even inthe Joynt. 

I ihall' not here ftay to. give any account of 
the nature of thar’matteryowhich is. contained 
in the Bags,: and\Velicles;, which JT have de- 
{cribed, when everyone knows it tobe an Oil: 
itoris'it neceflary Pfhould fay any, thing con- 

cerning 
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cerning the manner how it is feparated, fince 
what I have faid of glandular Secretion in 
general, is {ufficient to explain it, 

There is one thing or two, which] fhall take 
notice of, before | proceed, to, fpeak .of the 
ufes of the medullary Oil; the firft isthe dif- 
ference there is between, the. colour of that 
part of the Marrow, whichis in the large Ca- 
vities, and that which is in the bony Cells efpe- 
cially in fome Animals, the one being where 
itis indurated of. a whitifh colour mixed with 
a red; the other plainly red. This diverfity 
in their colour proceeds from a difference in 
~the number of their Blood-Veflels. For in 
that part. of the Marrow, which is lodged in 
the large Cavities I do fuppofe, that every 
Veficle has not an Artery to. convey the Blood, 
which fupplies the oily Particles, to it, nora 
Vein to carry it back, but there are fome, 
which. by, Pores haye that Oil, that fills 
them, fupplied. from other Veficles, that ferve 
for the feparation of it, but thofe Veficles, 
which. are in the {maller Cells, have every 
one of them their Blood:Veflels for. this end, 
which makes»them proportionably more. nu- 
merous, and that part confequently more red. 
The fecond thing is the different confiftence 
of, feveral parts of the Marrow, when they 
are cold. In the large Cavities of fome Bones, 
we fhall have fome, which after it is cold is 

indurated, 
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indurated, and of the nature of a Sewet, fome 
of it remaining liquid, even in the fame’Ca- 
vity. Now Oil in its proper and natural con- 
fiftence is liquid as well when it is cold as hot: 
So that that part of the medullary Oil, which 
remains fo, fhews it felf to be more pure, 
and unmixed ; the other, which is congealed, 
has the addition of fomething to it, which al- 
ters its confiftence, and what parts thefe are 
we can learn from nothing better than an ex- 
periment, in which fuch a change is effected 
in common Oil; and this I have borrowed 
from the moft ingenious Dr. Grew, who in his 
Difcourfe of the power of Mixture tells us 
how the Fat of an Animal Body may be 
imitated: Which, fays he, may be made thus, 
Take Oil Olive, and pour it upon high Spirit 
of Nitre, then digeft then for fome days. By 
degrees the Oil becomes of the colour of Mar- 
row, and at laft is congealed or hardned into a 
white Fat, or Butter, which diffolveth only by 
the Fire, as that of Animals, Ia converting 
Oil thus into Fat, it is to be noted that it 
hardens moft upon the exhalation of fome of the 
more Sulphureous parts of the Spirit of Nitre. 
— Hence the true congealing Principle is a Spi- 
vit of Nitre. 

And The making of Fat is but the 
durable congelation of Out. 
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Hence alfo it appears that Animal Fat it felf 
la but the curdling of the Oily parts of the 


| Bloods either by fome of its own Saline parts, 
jor by the Nitrous parts of the Air mingled there- 


| The reafon therefore of the difference in 
\the confiftence of fome parts of the Mar- 
lrow, and of the congelation of chat, which 
lis found indurated, when it is cold, is the 
(mixture, and combination of the Nitrous 
parts of the Air with it, fixing the Par- 
Iticles of it; which do it fo effectually, 
(that if any of the indurated Marrow be 


‘over, and cold, return to its former confi- 
ftence. Though afterward, by fetting of ic 
ong in the Sun, I brought fome of it to the 
‘nature of a crue Oil, which remained liquid 
| when it was cold. 
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Of the USES of the 
MARROW. 


Shall in the next place give fome account 


of the ufes of the Marrow: the ufes of it 
I fay, becaufe it ferves for more than one, 
though that can be none of them, which Au- 
the medullary fubftance, which lies between 


Nourifhment of it. For befides that the Bones 


have evidently Blood-Veffels defigned for their | 


Accretion, which properly belong to their 
fub{tance, and are no ways concerned with 


the Marrow; toany one that confiders the na- 


tureof the Medulla, that it isan Oil, it will 


plainly appear, how uncapable it is of being 


converted into fo folid a fubf{tance as that of a 
Bone. Yetit they will fuppofe Nutrition to be 
only a fupply of Volatile, and Fluid Matter 
to maintain the fulnefs, and to preferve the 
Tone, and temperament of the containing 
parts, themedullary Oil may be faid to be con- 
cerned in their Nutrition, as it is continually 
fupplied torepair the lofs of that Oil, whichis 
expended. | The 
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The ufe of it is in the firft place general, 


_and common to all the Bones, and to the 
_whole of every one of them, and fecondly 
more particular to fome parts of fome of 
them. It oils the whole fubftance of every 


Bone, and by its unctuofity preferves them in 


a due temperament. Their parts are natural- 


ly dry in themfelves, and when they obtain 
too grcat a degree of ficcity they are more 


fragil, and apt to be broken by any violence, 
and not only fo, but we find how foon the thin 
part of the Scapula, where there is no Medulla, 
will without any violence crack, merely by its 


_owndrynefs, when itis expofed tothe Air. So 


‘ a 
ie 
: 


that it was neceflary for their fecurity againft 


sf Fiflures, and Fractures, that they fhould be 


defended by fuch a Matter, as may help to 
retund the violence of thofe accidents, which 
are apt to injure them, and fo mollifie their 
parts as to make them capable of yielding a 
little to chofe preffures, and that force, which 
would otherwife be more eafily, more inevi- 
tably, and more fenfibly injurious. 

Befides this general ufe of the Marrow, the 
fervice of it is more particular to the extremi- 
ties of thofe Bones, which are articulated. 
Firft, for their lubrication, to fit them for the 
great, and neceflary bufinefs of Motion, to 
prcferve them alwaysin a condition fit for it, 
and to make them more ready to alter theit 

N 2 Pofition, 
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Pofition, when there is occafion. It is true the 
ends of thefe Bones, which are articulated are 
very {mooth, but yet if they were dry, they 
Would not with that readinefs and facility obey 
the commands of thofe Mufcles, which move 
them. Wherefore Nature has taken care to 
lubricate them witha flippery Oil, to which, 
when it flows into the Joynt, is added a muci- 
laginous Liquor feparated by peculiar Glands 
feated in the articulations, and from the mix. 


ture of thefe two, an Oil, anda Mucilage, is 


made a compofition fo fit for this defign, that 
nothing taken from the vaft ftock of Nature 
feems comparable to it, as I fhall fhew, when 
I come to {peak of the Glands, which fepa- 
rate the Mucilage, 

Secondly, The medullary Oil in conjunction 
with a Mucilage preferves the ends of the 
Bones, which are articulated, from an Inca- 
lefcence, from contracting an inordinate heat 
by their Motions, which would otherwife be 
the cffect of them, efpecially when they are 
very quick, and violent, and long continued. 
Ic is impoffible that two Bodies fo folid as the 
Bones in fome parts are, and the extremities 
of thofe, which are articulated, would be 
without the benefit of fuch a Matter, as both 
mollifies them, and intervenes fo as to keep 
them from an immediate contaét, fhould be 
violently moved, and rubbed one againft ano- 
ther 
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ther without creating a great heat. ‘This eve- 

| ry Coach-man, every Car-man is fenfible of, 

| and therefore they have their Oil, and Muci- 

| lage, a Compofition, in which they imitate 

li) this of Nature, that is a mixture of Greafe, 

and Tar, with which they befmear the infide 

of the Naves of their Wheels, and the extremi- 

‘tics of the Axis, upon which they move, 

without the benefit of which the fwift Rota- 

_ | tion of one about the other produces a heat, 

} and that fometimes fo intenfe as to fet them on 

fire. And if there had not been a provi- 

i fion in the Joynts againft fuch a preterna- 

| tural Incalefcence upon their violent: Motion, 

j this would have made a flothful World, 

and have confined us to flow, and delibe- 

_f} rate movements, even when there were the 

'moft urgent, and hafty occafions to quicken 
us. 

Thirdly, It was farther neceffary that the 

| Bones fhould be oiled, and moiftned with fome- 

j thing of this nature in their Joynts to prevent 

} their Attrition,or wearing by rubbing one upon 

another. For without it we cannot but be fen- 

i fable, and certain of this, that two Bodies of 

j the nature, which the Bones are of, being fre- 

| quently, and asfome of them often are, vio- 

| lently moved one upon another, muft inevi- 

| tably be mutually injurious, and fome of the 

_parts muft be worn off on both fides. So thar 
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182 Of the Ufe of the Marrow, 
the contrivance of Nature to adape one Bone 


to another in all the articulations, cto fitthem 
for an eafie motion and that variation of their 


y 
] 


fern 0 
' pt eal, 


f ehey 


pofition,which is requifite in every Joynt, how fri th 


admirable foever it might feem at firft, would 
not be long ufeful, but the flirring part of 
Mankind would foon find thémfelves fitter for 
an Hofpital, than for A@tion, and the purfuit 
of Bufinefs. 

Thus it appears how beneficial, and abfo- 
Jutely neceffary the medullary Oil is to the 
Bones, but the ufe of it extends it {elf be- 
yond thele parts firft to the Ligaments, which 
tiethem, that are articulated, together, thefe 
it preferves from drynefs, and rigidity, ic 
Keeps them pliable, and ready to coniorm to 
all the motions and poftures of thar moveable 
part, to which they appertain, Were they not 
thus oiled, we may eafily be fenfible how dif 
ferent their temper would be from what it 
now is, from the rigidity, which they con- 
tract, when they are laid in the Sun, and 
dryed, And why may we not alfo fuppofe, 
that,it is as uleful, and for the fame reafon 


neceffary to thefe parts,as Oil to Fiddle ftrings, 


which the Muficians make ufe of co preferve 
them from that aptitude to break, which 
otherways they will have, when they are 
muchextended. Soto fecure thefe Ligaments 
from a difruption, which as ftrong as they 
{eem 
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feem to be, they would be in danger of upon 
thy. Breats and fudden ftretch, or contortion, 
Wif they were dry, they are oiled and moiftned 
with this mixture of the medullary Oil, and 
the Mucilage. 
- And asit preferves the temperament of the 
‘Ligaments as well as that:of the Bones, fo it 
ferves likewife for their lubrication. Some 
te ‘of them are faftned to the Bone at fome little 
diftance from the extreme part of it, that they 
Tare diftin’t, and feparate from fome part of 
B the fide of it, which ‘they lie upon, fo that in 
jall the motions of the Joynt they nor only 
™B are inflected’or extended, bur they flide back. 
i wards, and forwards upon the Bone. Now 
i being contiguous to it, and flipping upon it, 
there does appear a reafon for, and a necoflicy 
}of fomething, which may lubricate them, 
I} which might make their. motion upon that 
| part of the Bone, where they flide, more 
ready, and facil. And from the fuppofition 
| of a defect of that, which fhould make them 
| flippery,we may account for the cracking of the 
Joyncs, which is frequently to be obferved in 
-fome Scorbutical Perfons, where I do think 
that the Ligaments more than the Bones are 
|} to beaccufed. For if they are not fufficiently 
| lubricated, they will not be fo ready to flip 
| thac way, which the motion of the Joynt 
commands them, and whem they do not 
| N 4 - flide 
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| 


flide proportionably, and by a continued mo. | 
tion anfwer to that variation, which is made 


inthe pofition of the part, they muft needs, | 
if they make any ftop, when the Joynt per- | 
fifts in its motion, be extraordinarily extended, | 
which feems to be the occafion of that pain, 


which is then often felt, and is one thing that 


makes me think, that the Ligaments have | 
fome fenfe. But being uncapable of fuch an | 
extenfion, as will without their motion give | 


the part the liberty of being extended, or in- 


flected: to that degree, to which the Mufcles 


by their contraction oblige them to move, | 


(which would be inconfiftent with the due 


conjunction of the Bones) when they can give | 


way no farther by their extenfion, they are 
forced at laft to flip, and that with fuch a quick- 


nefs, as makes the ends of the Bones ftrike one | 


again{t the other with a fudden violence, which 
imprefles fuch a motion upon the Sonorifick 


Particles of the Air, as affects our fenfe of | 


hearing. Although itis probable that there 
may be another reafon for this-cracking of 
the Bones fometimes, and a different affection 
of the Ligaments to occafion it, that is too 
great, and a preternatural laxnefs in them, 
whereby being more capable of an extenfion, 
they do not tie rhe Bones fo clofe, and ftritly 
together, as to keep down the procefs or end 
of one firmly into the Si#us or Cavity of the 

“3 other, 
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other, though the relaxation be not near fo 
confiderable as to difpote the Bone to any 
thing like a Luxation. Now fuppofing one to 
rife from the bottom of the Sz#as in the other, 
in the motion .of rhe Joynt the end of one 
Bone may be pitched again{t fome lateral pare 
of the Cavity, and move upon that as its 
Axis, and every little irregularity in the pofi- 
tion of it, makes it uncapable of moving fo as 
at the other extremity to defcribe fo much of a 
Circle as the contraction of the Mufcles will 
oblige it todo, without a reftitution to its na- 
tural place, which not being done without 
fome force, it falls down with a violence, 
and velocity into the bottom of the Szvus of 
the other Bone, where they ftrike one againft 
the other in fuch a manner, as to make a 
found. 

The medullary Oil feems to be ferviceable to 
fome other parts, befides thofe, for whofe be- 
nefit it is: evidently employed, and where I 
have fhewn the ufes of it, and I-cannot but 
think,that it is communicated from the Bones, 
in which it is depofited, to thofe Cartilages, 
which are joyned tothem, and that for fome 
neceflary end. Befides that the Bonesare there 
fofrer, than where the Plates are contiguous 
in their fides, and there is nothing intervenes 
to prevent the paflage of this Oil out ef one 
into the other, there are Pores both in that 
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end of the one and of the other, where they 
are yoyned together, which allow the paflage 
of ic, and feem defigned for this purpofe. And 
I have, when they have been relaxed with the 
heat ot the Fire, obferved on Oil, which had 
infinuated it felf, and ftuck to the end both of 
the Bone, and of the Cartilage. Thefe parts 
it prelerves from growing dry, and maintains 
their Mexibilicy, and how neceflary it is, that 
they fhould be moiftned with fomething of 
this nature, appears from the hardne(s, and 
rigidity, which follow upon their being dryed. 


The Fourtsa 


DISCOURSE 


OF VT HF 


‘Mucilaginous Glands. 


Proceed in the next place to give an ac- 
count of a particular fort of Glands 
feated in the Joynts, which, whilft I was 
making fome obfervations of the feveral 
parts, which belong to and make an articulati- 
on, I came to take notice of, which feparate 
a mucilaginous kind of Liquor, and are no 
Wherez deferibed, nor have ever, that I know 
of, been obferved by any ong, only fome time 
after I had made my Obfervations of them, 
I met at Surgeons Hall with an indefatigable, 
and curious Anatomift, one Mr. Cooper, an 
ingenious. Surgeon of this Town, who had 
taken particular notice of the larger fort of 

thefe Glands. 
After 
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Atter I had confidered the nature of that 
Liquor, which prefents it felf to our Obferva- 
tion in the Interftices of the Joynts, which I 
always found to be mucilaginous, I began to 
think with my felf, that as it was vaftly dif- 
ferent in its Nature from the Marrow or an 
Oil per fe, though ic might have the ac- 
ceffion of an Oil, it could not be all fupplyed 
from the Cavities of the Bones, but muft 
have fome diftinct and peculiar parts to fepa- 
rate, and fupply it, which gave me the firft 
occafion of. enquiring, whether there were no 
Secretory Organs particularly defigned for the 
feparation of it, and upona {tri@& examination 
of the Interftice, and the Membrane, which 
does immediately cover the Articulation, I 
firft found inthe Sisufes of the Bones within 
the Joynt fome foft parts, which to the touch 
feemed Veficular, and fpongious, and ob- 
ferved, that the Membrane not only was lax, 
but alfo unequal with protuberances of a dif- 
ferent Figure and Magnitude. As it was 


'loofe and ecafily extended, where the Liga- 


ments would aot fuffer the ends of the Bones 
to recede from each other, it was evident that 
it Was not infervient to their Conjunction, nor 
was this ule of it confiftent with an Articu- 
Jation. For did the Membrane, which lies 
round the Joynt tie the Bones together, this 
muft have fixed the part, which is to be 

moved, 
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moved, on every fide, and have made it un- 
capable of a flexure, or any natural alteration 
of its pofition. The inequalities I obferved 
prefently gave me the fufpicion of Glands, 
and when I came to make a farther enquiry, 
I found that the Membrane was truly glan- 
dulous, and that thofe foft Bodies, which were 
in any of the Sixufes, were Glands, and be- 
fides the reafon I had from the obfervation.of 
them to think, that the Mucilage was fepa- 
rated by them, I was fully convinced of the 
truth of this, when I expreft fome of it out 
of them. 

Now becaufe they have not been taken no- 
tice of, nor obtained any name, and I fhall 
have frequent occafion to mention them, it 
will be convenient to impofe upon them one, 
Which may be proper, and diftinguifhing, and 
the parts, in which thefe are feated, and to 
which they are ferviceable, fuggeft fuch a de- 
nomination as Glandule Articulares, but be- 
caufeI have obferved the fame fort of Glands 
in fome other parts, to wit between the Muf- 
cles, and about the Tendons, and there are 
Glands feated in the Throat, which feparate a 
mucilage for the lubrication of our Food, and 
to make the defcent of it into the Stomach 
more quick, and facil, I fhall give them a 
more comprehenfive name, fuch as Glandule 


Mucilaginofe, ox the mucilaginous Glands. 
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In Treating of which I thal! firft give fome de- 
{cription of them, and an account of the 
Structure, and particular firuation of thofe, 
which are moft confiderable. Secondly, I 
fhall confider the nature, and defign of the 
Liquor, which they feparate, and fhew how 
fo great a quantity of it, as is neceflary for the 
ufe of fo. many parts, as it is employed in, is 
continually generated. Thirdly, I fhall give 
an account of fome Experiments I made with © 
it, and of a Diftemper or two, which owe 
their Original very much to the Mucilaginous 
Glands. | 

Thefe Glands are of two forts. Some are 
fmall and numerous in every Joynt, which 
are fet thick all over the Membrane, excepting 
where there areany large Glands, and they are 
all of an equal magnitude,fo as to render it eve- 
ry where glandulous, which is not extraordi- 
nary ina Membrane, when we have Tunicles, 
which are evidently fo, and the fagacious Ma/- 
pighi has difcovered tous, that the Tunica 
Vaginalis of the Teftes, the Membrane or Cap- 
fula of the Heart, the Peritoneum, and Pleura 
are all fo. But in fome parts of the Mem- 
brane, and in the Simufes of the Bones in the 
Joynts thefe Glandules are fo Conglomerated 
as toform remarkable Glands, and thefe lam 
now todefcribe. In fome of the large Joynts 


thereis only one, asin the Acetabulum of the 
Thigh- 
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Thigh-bone, which is a very confiderable 


one. In fome, as in the Knee there are four, 


or five. They have fomething of a tran{pa- 
rency, when they are not difcoloured with 
Blood-Veflels, This they have from their 
Bafis for fome way up towards their other 
extremity in Horfes, and fuch large Animals, 
where they rife any confiderable height above 
the fuperficies of the Membrane, but near 
tothe upper part, and fo to the very end they 
receive a red colour from their numerous 
Blood Veffels. But in Men they are generally 
every where of a red colour, which is more 
intenfe about their termination. They are 
foft, and pappy, but not tender and friable 
like the glandulous fubftance of the Liver, 
and fome other Glands of the Body, fo that 
they are not eafily broken by a compreffion, 
again{t which injury it was neceflary in their 
Nature to fortifie, and fecure them, becaufe 
they are feated amongft fuch parts as are ob- 
durate, and prefs upon them in their motion, 
though it be fo lightly as not plainly to com- 
prefs them. Neither are the parts of thefe 
Glands very eafily pulled afunder, and per- 
haps the mucilaginous quality of the humour, 
which they feparate, may both make their 
parts flexible, and give them a difpofition to 
adhere to one another, a!l which oppofes their 
friability. As for their Stucture I had a very 
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ood opportunity to enquire into it in fome 
of them, which I took out of the Joynts of a 
Horfe, that were Hydropical, and filled with 
a precernatural humour, which diftended 
their Glandules, and made them appear very 
fair with the help of a Microfcope, one where- 
of was as large as a Man’s Hand. They 
are, as I have faid before, Conglomerate, 
though they do not confift of feveral Lodules, 
or Bags of lefler Glandules, as fome other 
Glands do, but of feveral Membranes fuper- 
ftrated one over another, fer thick with {mall 
round Bladders, which not only lie contigu- 
ous, but tenacioufly adhere one to another, 
as the feveral Membranes likewife do. . And 
by examining the Mucilaginous Gland in the 
Acetabulum of the Coxendix of a Man, after 
it was dried, I found, (though I did not 
queftion it before) that the Structure of thefe 
Glands is the fame in Men as in Beafts; for I 
could difcern feveral diftin& Membranes, and 
divide them, which were fix or feven in number. 
So that though the Glandules are here conform- 
ed to thofe of the Marrow, the Lungs, and of 
fome other Glands fo far, as to be of the nature 
of Veficless yet the order, in which they are 
difpofed, is very different. By the Pores of 
thefe little Bladders the mucilaginous Liquor, 
is percolated and diftinguifhed from the reft 
of the Mafs of Blood, which is conveyed to 
them 
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them by the Arteries, and from them it flows 
into the Interftices of the Joynts by the Excre- 
tory paflages, .which all, thefe Glands: have. 
Blood:Vefiels they have. a fufficient number 
of, which, as I obferved before, towards the 
Apex, or termination of them are more au- 
merous, and make themlook of a reddet 
colour, than at their Bafis... Their Veins have 
not a direct courfe, but proceed obliquely 
with windings, andit is a pleafant fight to fee 
the Avaftomofes of feveral of thefe {mall Veilels 
and their various flexures as they run along 
in the Gland. | There feems to be a particular 
reafon for the obliquity of the Veins in thefe 
Glands, fromthe nature of the Liquor, which 


they fecern: For the Liquor, which thefé 


Glands feparate , obtaining a mucilaginous 
quality, theParticles of it donot feem to pafs 
through the glandular Pores with any great 
expedition, and therefore thefe Veflels. are 
formed with fuch windings, that the return of 
the Blood by them may be fomewhat retarded, 
and the Particles, which are to be feparateds 
may have more time to penetrate the Pores of 
the Glandules. The figure of the mucilaginous 
Glands is various, and accommodated to the 
Sizvus, or Cavity, in which they are, feated, 
Some are not only long but broad at their 
Bafis, and grow narrow towards the top foas 
to terminate in an edge; foms have a broad 
| O Bafis, 
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Bafis, and rife into a fort of a Cone; fome | 


aré like little Ridges, fome like a Fimbria, 
fome are broad, and pretty flat. 
As for their fituation, they are differently 


feated in the feveral Joyntss in fome they ftand | 


over again{t the very Interftice of the Bones; 


and run ina little way between them, where | 


the ends of the Bones towards that fide are 


not contiguous, but fo formed as in their | 
HW Gland 
thefe are commonly in the manner of a. 
Fimbria; fome are feated in fome Sinas or | 
Cavity, others planted upon the Membrane, 
Which immediately covers the Articulation. 
In general they are fo feated, that they cannot | 
be injured by a compreffion from the Boncs, | 
and yet there is this contrivance, thatthe Bone | 
does either in the inflexion, or extenfion of the | 


Conjun&tion to make an Interflice, and 


Joynt lightly prefs upon them, fo as to pro- 
mote the Excretion of the Humour, which 
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they feparate, into the Joynts, when they | 


are moved and ftand moft inneed of it. And 


by this means it feems to be molt plentifully | 


fupplied, when there is occafion for the great- 


eft quantity of it, and to be proportionated to | 


the prefent exigence, according to the quief- 


cence, or feveral degrees of Motion in the part, | 
when itis moved. And itis nofmall feguricy 


to thefe Glands againft the obftruGions/ which 


the mucilaginous quality of the Liquor, that | 


they 
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they feparate, does naturally difpof them 
to, that they are folicitated, and the Liquor 
expreft our of them by the motion of the 
parts, where they are feated. 

But I {hall give a more particular account of 
the fituation of the large, and confiderable 
mucilaginous Glands in the feveral Articula- 
tions. I begin with that of the Os Occépstis 
and the Atlas, where there are fome'of thefe 
Glands planted round the Tooth-like procefs 
of the Epiffropheus the fecond Vertebre of the 
Neck, and one oneach fide. Inboththe Ar- 


ticulations of the Ribs with the Vertebres 


they are likewife to be found, but the largeft 
is inthe lower Articulation, and on that fide, 
which is next the Cavity of the Thorax. 
Thefe are but {mall Glands abfolutely, though 


they are of the larger fort, that is, they are 


formed of feveral Glandules conglomerated, 
and lying one upon another in feveral Memi- 
branes, and fo to be diftinguifhed from thofe 
that are but fingle Glandules, which only ftand 
one by another in the Membrane of the Joynts, 
and make no confpicuous inequalities in it. 
In the Joynt of the Shoulder there is a con- 
fiderable one joyning to the upper brim of the 
Acetabulum of the Scapula juit by the tendi- 
nous Origination of the Mufculus Biceps on 


| the forefide of it, which runs downwards up- 
on the Membrane for fome way towards the 
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Arm-pit. And on the other fide of that Ori- | 
gination there is another at a little diftance | 


from it. In the Cubit there is one Gland -jj 
feated in the Cavity, which is on the hinder iN 


part.of the Zrochlea of the Os Humeri, and | 


another large and: fair one, in one of thofe 


‘Swuufes, which are on the forefide of the fame [yichi 
Lrochlea, which T have given a figure of }otis 


Ayithia! 


Fig. I. Tab. I. And upon the Radi#s, and 


Olna there are fome of them, which lie like a. Jyn| 


Ridge. At the Articulation of the Bones of 
the Cubit and the Wrift there are a row of 


thefe Glands, or one of them lying like a 


Ridge of little Hills from one fide to the 

other onthe back part. On the infide there | 
are fome, but not fo confiderable. Ar the | 
Bones of the Carpus there are fome, which ’ 
are like a Fimbria. The Acetabulum of the | 


Coxendix has one of the largeft of this fort of 
Glands in the whole Body. Where, becaufe 
the Cavity is deep, and the Supercilium, which 
goes round the brims of it, runs fo far over the 
head of the Thigh-bone, and lies fo’ clofe to 
it, that the Mucilage could not have plenti- 
fully infinuated it felf into the Cavity, nor 
readily have been diffufed for the Lubrication 
of the head of the Bone, which is received 
into it, if the Gland had been feated, and the 
Mucilage feparated out of that Cavity ; there- 
fore the Gland, which fupplies it to this Joyner, 
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His placed within. it, and lies between the ex- 
itremity of the head of the Os Femoris, and 


a ithe Coxendix. But asthis was neceflary, foon 
‘Ni the other hand there was a difficulty; and an 
Hand} inconvenience, Which without the Providence 
intel of Nature, would have attended this fituati- 
ion of ic: For if the Cavity had been every 
ho where fitted to the head of the Thigh-bone, 
‘ine which it receives, without a particular regard 
€ Of to this Gland, and the Gland had been placed 
at) Within it, as now itis, it would neceflarily efpe- 
ikeal cial y ina ftanding pofture have been compreft 
iS Of to the deftrution of the tone of its Glandules, 


ay, : 
Wf and fo have been rendered uncapable of per- 


ike af forming its Office ; therefore there isa Sinus or 
the Cavity at the bottom of the Acetabulum form- 


Hire ed on purpofe to receive, and fecure it beyond 


f i the injurious preflure of the Thigh-bone. This 
hich Cavity is ina human Skeleton almoft of an 
| el Oval figure which I have found an Inch and 
a } five eighths in length, and in the wideft place 
| very near onc Inch one eighth in breadth, and 

| about three eighths of an Inch deep, occupy- 

| ing at oneend, and on both fides only the bot- 

08 tom of the Acerabulum, but at the other end 
| itruns up by the Ligament, which isinfterted 

| into the tip of the head of the Os Femorzs 

| to the brim of the Cavity. In the Kneethere 

} are of thefe Glands borh before, and behind, 

| above the Rotula thereis one, and at the bot- 
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fom of itanother, whichisa very confiderable | 
one, and on one fide another, that is lefs, all | 
which I have given a figure of Fig. IL. Tab], | 
where 4, A, A, A, ate the fore part of the | 
Knee taken off with the Patella, and the in- | 
fide turned up, and laid in view: a, 4,4, are 


the large mucilaginous Glands: 4, 4,4, 4, the 


Membrane which immediately covers the In: | 
terftice of the Joynt, andc, isthe Patel. Ag | 
for the Glands of the Fingers and Toes they | 
are feated on the infide, or bending part, | 
Where they arelike a Fiméria, and in every 

Joynt there are two of thefe glandulous Fim. | 
trig, one belongs to the remoreft or that | 
which is the moving Bone, when the pofture |}, 
of that Joynt is altered, and is feated juft at 


the edge of its extremity ; the other is planted 
upon the Bone, with which the other is arti- 
culated at a little diftance from the extreme 
part of it, up in a Sizus, formed as well for the 
reception of that Gland, as to give the other 
Bone, when it moves that way, the liberty 
of fliding towards it, and of being infleted, 
at Which time it makes fome little preflure up- 
Onit. And now let any one confider the fi- 
tuation of all thefe Glands, and he will be 
fenfible, how they are feated, as I faid, fo as 
to be lightly preft, cicher when the Bone is 
extended, or inflected, to promote the Eva. 
cuation of the Muciage out of them into the 
Interftice of the Joynt. And 
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‘And here I cannot but take notice, that I 
have obferved the fame fort of Glandules in 
' the Membrana communis Mufculorum, as thofe, . 
by \which occupy the Membrane, that lies over 

‘che Joynts in all that part, which has none 

Me | of the large Glands; and amongft many of the 

Heh | Tendons, there are feveral of the larger 

: ' Glands, or the leffer Glandules conglome- 

‘i rated into the form of Glands. So that I 

dare be-pofitivein this affertion, that the com- 

mon Membrane of the Mufcles is every where 

BH glandulous, For in that Subject, where I had 

‘li! {ome hydropical mucilaginous Glands, I found 

) feveral parts of the Membrane of the Mutcles 

iu in the fame manner hydropical, where it not 

il only upon an ordinary view appeared like the 
ant hydropical mucilaginous Glands, which I 
Siti) rook out of the Joynts of the fame Subjedt ; 
ett ue when I came more ftriétly to examine the 
ott © Strudture of it with thehelp of Glaffes, which 
ot) «the fulnefs, and diftention of the Glands gave 
bet) me a fair opportunity of doing, I found, that 
cl =acsit had fmall Veficles or Glandules, fo were 
tM they exactly like thofe of the mucilaginous 
‘i Glands of the Joynts; there was only this 
lk | difference, that the Glands confifted of more 
| Membranes. 

| From the obfervation of thefe Glandules, and 
fiw that hydropical fulnefs, and {welling of them, 
pte =owhich I met withal, I cannot but conclude, 
| O4 thae 
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290 Of Mucil.Glands ferving to the Mutcl, | 
that when we have a Dropfie about the car- | 
nous parts the common Membrane does fome: | 


| 


times contribute to it, and that there is now _ 


and then a particular Dropfie between the | 
Mutcles, where the water is fupplied by thefe | 
Glands only, part of which flows out of them | 
into the Interftices, and part is retained in | 
the Veficles, which diftends them in an ex- | 
traordinary manner, and by making a great, | 
and preternatural addition to the thicknefs of | 
the Membrane, produces a fenfible {welling in” 


the part, | 

The larger fort of thefe Glands about the 
Tendinous parts are very eafie to be difcover- 
ed, and remarkable in thofe Beafts, which are 
of a:confiderable magnitude, efpecially where 


there are any long Tendons, which flide back- 


Wards, -and forwards in a Sivus, upon the 
contraction and extenfion of their Mufcles, 


Of the Nature and Ufe of the 


M-u c1LtaocGe. 


“HE ufe of the Glands, which I have 

now defcribed, in general is the fame 

as that of all Glands, that is, they ferve for 

the percolation, and feparation of fome Mat- 

ter, and they do particularly fupply a Liquor, 

which is neceflary for facilitating the actions 
of thofe parts, where they are feated. 

The Liquor feparated by them is a Muci- 
lage, which is almoft: like the white of an 
Egg, though it is not always fo clear, and 
limpid5 yet when it is pure, it has the re- 
femblance of it; in fome Beafts I have ob- 
ferved it to havea yellowith colour, asif there 
Were a portion of Bile init. It is evidently 
falcith to the taft, and confifts of Aqueous, 
Saline, and Gummous, or fuch Terreftrial 
parts, as have no rugofities or inequalities, 
nor hamous extremities, fo that they are apr 
to flip one upon another, but withal they 
have fo much of an immediate contiguity, as 
makes them in fome degree adhere, which 
gives them fomething of a Vifcofity, or mu- 
cilaginous 
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26% Of the Nature of the Mucilage. 
cilaginous’ quality. The Salt, and Ter- 
retrial parts I have found to be about a 
two and thirtieth part of ‘the Compofition, 
which is more than fuch a proportion as that 
muft be of Gum Arabick, or Tragacanth, 
which with fair water will make a Mucilage 
of the fame confiftence. The nature of the 
Mucilage feems to be very much like that of 
the ferous part of the Blood, which fhews 
it felf diftin& from the fibrous parts or Coaga- 
jum, after it has ftood fome time expofed to 
the Air, and feveral mixtures will produce the 
fame effect, in both. And it is not ftrange, 
that one has fo much of the nature of the other, 
when the Mucilage is fupplied from the Blood, 
and is without doubt a part of the Seram. 
But yet that there isa difference appears in 
that the Serum is not fo mucilaginous, and 
from fome experiments, for the Serum of the 
Blood will be more remarkably coagulated 
with Spirit, and Oil of Vitriol, wich Spirit 
of Salt, and Oil of Sulphur, and when they 
are held over the Fire in a Spoon the effet is 
very different, the Serum, a8 itis known, will 
in a manner turn wholly to a thick Jelly or 
Size, which is friable, infomuch that of a 
Dram I have had, after it had loft its fluidity, 
two Scruples, and fixteen Grains, and after it 
wasthroughly dried five Grains and a half, 
which is very near the eleventh part, ae 

3 the 
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the Mucilage with the heat of the Fire turns 
for the greateft part into a Liquor more te- 
nuious, than it is it felf naturally, and pro. 
duces only a thin film upon the top with 
fome little white Coagulum, and what remains 
after the aqueous parts are all perfectly eva- 
porated is not a thirtieth part. 

The ufe of this Mucilage is principally to 
lubricate the Joynts, to render and preferve 
the ends of the articulated Bones fo flippery, 
that the Animal may move, and manage thofe 
parts, as there fhall be occafion with the great- 
eft facility. This feems to be the great, bur 
it is not the only thing, that lubricates the 
articulated extremities of any Bones. For 
befides the Liquor, which is fupplied by the 
mucilaginous Glands, which I am now {peak- 
ing of, there is an oily fubftance tran{mitted 
from the Cavities of thefe Bones into the fame 
Receptacles or Interftices by paflages formed 
for this-end, as J have fhewen in my Difcourfe 
of the Marrow. Thefe two mecting in the 
Joynt are mixed together, efpecially upon the 
motion of the part. And certainly there is 
no Liquor, nor any mixture can be thought 
of more proper for this end, than this is, 
where not only both the Ingredients are of a 
lubricating nature 5 but there is this advantage 
from the Compofition, that they do mutu- 
ally improve one another: for the Mucilage 
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adds to the lubricity of the Oil, and the Oil 
preferves the Mucilage from infpiflation, and 
contracting the confiftence of a Jelly. And 
here we cannot avoid the notice of the vifible 
foot{teps of aninfinite Reafon, which as they 
are deeply impreft upon the Univerfe, fo more 
efpecially upon the fenfible parts of it in thofe 
rational contrivances, which are found in Ani- 
mals, and we can never fufficiently admire 
the Wifdom, and Providence of our great 
Creator, who has given all the parts in thele 
animated Beings not only fuch a Structure, 
as renders them fit for their neceflary Motions 
and defigned Functions, but withal the bene- 
fit and advantage of whatever may prelerve 
them, or facilitate their Actions. 

There are fome other ends, which this Mu- 
cilage is infervient to, as the prefervation of 
she extremities of the articulated Bones from 
Attrition, and an incalefcence, but becaufe 
acither of them feems to be the firft intention 
of Nature, in the Generation, and fupply of 
this Liquor, and TI have taken occafion to 
{peak of thefe ufes, and how it ferves to them 
in Conjunction withthe medullary Oil in the 

receding Difcourfe concerning the Medulla, 1 
fhall take no farther notice cf them, than to 
mention them. 

As Lhave obferved the mucilaginous Glands 


feated between the Mufcles,and about the Ten- 
7 dons, 
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dons, and a Liquor of that nature fupplied to 
thofe parts by them, fo it is not to be doubted 
but the defign, and principal ufe of it is che 
fame ‘as in the Joynts, to wit, to lubricate 
them, And when we confider how the con 
traction of the Mufcles not only obliges their 
Tendons to approach towards their Origina- 
tion, but draws up fome part of every Fibre 
towards their beginning, fo that they muft 
neceflarily move or flide backwards or for- 
wards upon the part, which lies contiguous 
to them, (which is the Membrana communis 
Mufculorum) as they are contracted, or re- 
axed, and extended, we fhall foon be fenfible 
how neceflary it is that the Mufcles fhould be 
lubricated. And for fome of the Tendons, 
which flip up and down in Sinufes, as thofe 
of the Mufculi perforantes, which are inferted 
into the third or laft Joyntof the four Fingers, 
and into the fame Joynt of fo many of the 
Toes, fome of the flexors of the Leg, and 
fome others, the Mucilage does appear as ufe- 
ful, and neceflary to them, as in the Joynts, 

fo that I need not go about to prove it. 
Allowing therefore this Liquor, when it is 
fupplied to the Mutcles, and Tendons, to be 
employed in their Lubrication, as itis at the 
extremities of the Bones, which are articu- 
lated, it will be no unreafonable fuppofition 
to think, that there is the fame kind of mix- 
ture 
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gure in thefe parts, that there is the addition 
of an Oil to rhe Mucilage to preferve it from 
infpiflation ; fince the nature of the Liquor is 
the {fame in both, there is the fame reafen in 
one as in the other, and the matter of Fact 
does ina manner appear, when we find fuch 
vaft numbers of adipofe Glands, and fuch 
quantities of Fat between the Mutcles in fome 
Bodies, ‘and in fatted Beafts there are fome 
of the adipofe Glands to be obferved about the 
Tendons, which move in a Siaus. Though 
fuch a colleStion of Fat does not occur in all 
Bodies, yet chat there are the fame Glands in 
thofe, that are Lean, does not admit of any 


difpute, nor is it lefs certain, that they pere - 


form their Office and feparate a Fat fo long as 
there are oily parts in the Blood, which in the 
Circulation of it, will offer themfelves to 
thofe Glands. And although the reafon of 
Jeannefs.in fome Men may be, becaufe the 
quantity of Oil, which is feparated by thefe 
Glands, is not fo great as in thofe, that are 
obefe, which feems to be the reafon in old 
Men, in fickly perfons, and inthofe, that teed 
high, and.ufe but little exercife, yet are of a 
thin habic of Body: yet that which makes the 
Variation between fat, and lean Bodics, is 
often a difference in the expenfe of this Oil. 
The defign of which being to affift in the 
Lubrication of the Mufcles,and Tendons, it fol- 
lows, 
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lows, that it wuft be more profufely ex. 
pended, where théir motions are frequently 
repeated, orlong continued. Therefore there 
are many in the World, as thofe, whofe For- 
tune condemns them to hard Labour, and 
have little Rett but the Repofe of the Night, 
that cannot fhew fuch larded Mutcles as fome 
others can (as I do not know that ever I faw a 
Country Labourer Fat) who notwithftanding 
have better Appetites, injoy fuch a perfect 
{tate of Health, and carry ail the figns ot the 
good Crafis of their Blood, that we have no 
reafon to queftion, but the Mafs of their 
Blood fupplies that proportion of Fat, which 
would make them as Corpulent as fome of 
their Neighbours, but that the laborious man- 
ner of their life makes them have fome other 
occafion for it, and the motion of their Mut 
cles is a way, by. which it is continually exe 
pended, fo that there is no overplus to be re: 
ferved in the adipofe Cells: And how often 
do we find an alteration in the plight of thefe 
Men, when they can indulge their eafe, and 
allow themfelves in a more idle way of living 2 
How evident is this in Horfes, which, whilft 
they reft, and are well fed, grow Fat, but 
when they come to be rid, or to work’ hard 
long together, {pend all that ftock, and lofe 
their Flefh, as it is termed, {02s to be almoft 
a fhameto a Market? That there is a greater 

f expenfe 


eS a SR et a ea 
s'3 : n Soe ee ve 
oe 2 ‘ é 3 Zeegt Atl a 
y Sees ree Som ee s See 
es &S 4 P- Se roe FS F nF ~ 
ad fy EN et ee 


Mi Aiea ger nis 


208. Of the Ufe of the Mucilage.. 


expenfe therefore of the Fat upon great mo- 

tions, and exercife is plain, the queftion then 

will lie here, how this Oil is employed. 

Dr. Mayo fuppofes thefe {ulphureous parts to 

be feparated from the"Mafs of Blood by the 

Parenchyma of the Mutcles, and by a congrefs 

with fome Nitro-aereous Particles or the Spi- 

rits conveyed to them by the Nerves, mutu- 

ally axagitating each other, and producing an 

effervefcence to ferve for the contraction of 
the mufcular Fibres, and in cafe the ‘Mutcles 
are not frequently exercifed, and contracted, 
{o as to-employ -all thofe fulphureous, or as: 
he makes them falino-fulphureous parts, in 
their motion, and fo to deftroy them, that then 
they are conveyed by peculiar Ducts from 
the interior part of the Mufcle to convenient 
Receptacles, in which we afterwards find them 
collected in the form of Fat. And to ftrengthen 
the probability of this Hypothefis he urges 
this as an Argument that thefe parts are fepa- 
rated in the Parenchyma of the Muftcle, that 
the Blood-Veffels, which are’ diffeminated. 
through the Body of a Mufcle are never pro- 
pagated fo far, as the Fat, fo that the parts, 
which conftitute it, cannot: be immediately 
{upplyed from them to thofe parts, in whichi 
we findit, But this Argument may be eafily 
‘nvalidated. For although it is true the Blood: 
Velels in the Fat are not fo numerous, asin 
fome 
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fome other parts, yet there are fome, which 
are vifible, and Glandules, which ferve for 
the feparation of thofe oily Particles. Befides, 
J have obferved fome adipofe Glands about the © 
Tendons at a great diftance from the flefhy 
Fibres. And we find in the Cavities of the 
Bones a fubftance of the fame nature, where 
| it certainly is neither feparated by the Paren- 
chyma of any Mufcies, nor concurring with 
the Spirits in their contraction, but fome part _ 
| of itis afigned to the Joynts, where it meets 
with the Mucilage, which neceflarily requires 
fomething of this nature to preferve it from 
infpiffation. Which if ic be requifite for this 
end in the Joynts, is no lefs in any other part, 
| where the Mucilage is employed. But if 
thefe fulphureous parts ‘are expended, and 
| deftroyed in the contraction of the mufcular 
Fibres, then muft they be wanting to this Lt- 
quor, when it is moft plentifully fupplyed, 
and there is the greateft occafion for them up- 
on the external part of the Mufcle, So that 
‘Trather think, that the firft intention of this 
| Fat is to make fuch a Compofition, as is fit 

to lubricate the parts, and all the ufes of it 
are in Conjunction with the Mucilage. 

Befides the intention of Lubrication, the 
Mucilage with the addition of an Oil is farther 
neceflary to the Mufcles, and Tendons, to 
| preferve them from fhrinking, from pom 
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dry, and rigid. Therefore in Rheumatifms, 
when the nature of it is altered, and it con- 
tracts fuch a vifcofity, and thick confiftence, 
as render it unfit to moiften thefe parts, we 
have a ftifnefs, and Stupor, which] fhall take 


farther notice of, when I come to fpeak of 


that Diftemper. 


Of the Generation of the 


MucitctaeG e. 


= Ere fome may be fo curious, and inquifi- | 


tive as to ask me, how the Mucilage is 
continually generated,and how the fanguincous 


Mafs comesto becapable of fupplying fuch large © 
quantities of it, as are neceflary to lubricate | 


{o many parts, as it is conftantly, though not 


ittle ¢ 
Hot OF 


always in the fame meafure fupplyed to. I ff | 


anfwer, that the matter, of which it is made, 


is originally from our Food, and the Chyle, | 


which is daily added to the Mafs of Blood, as 
all other Juices are; but yet-it is a preat altera- 


tion, which thofe parts,of which it is generated, 


do undergo, before they are reduced to the & 


true nature of a Mucilage. The change there- 
fore, which that part of Blood from which 


it # 
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fic is produced, undergoes in order thereunto, 
jteems to be made by fome Gland, and there 
jis none, that I can think of, which feems fo 
}fit, and likely to be concerned in this affair, 
jas the Spleen, which I fuppofe to be the off- 
|¢zea, where Nature ptoduces, and elaborates 
|the Mucilage, from whence it is adminiftred 
to the Blood, and by that difpenfed in its Cir- 
culation to all the parts, about which it is ne- 
ceflary it fhould be employed. This I have 
been thinking, that this large Vifcus is defigned 
for fuch an Office, that it is not abfolutely 
neceflary to the life of Animals, fince we find 
not only, that the privation of it is confiftent 
with Life, but chat the Animal has feemed 
little concerned for the want of it. And this 
hot only has been obferved in Dogs, which 
are the ordinary Subjects of this experiment, 
but there are fome, thattellus, if we may give 
credit to what they fay, that it has been found 
Wanting in fome Men, and taken out of others, 
who have been reftored to their Health by a 
happy Cure. Thus far this Gland, and the 
ufe, which I affign to it, agree, fince the OF 
fice, which I fuppofe it does perform, is not fo 
y)Fequifite to the being, as the convenience, and 
| well being of an Animal. For alchough the 
0 | Mucilage did wholly depend upon the Fundi- 
tt on of this part, we may eafily fatisfie our 
if felves, how it comes to pais; that the Animal 
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} ih 
is no more injured by the want of ic. For jie 
fince the ufe, and defign of it is to lubricate Mhy do 
the parts, and there are no parts, about which | Mie fe 
it is employed, but havean Oil, that an{wers | Ho fan 
the fame end fupplied to them, the inconve- | Died y 
nience, which we may fuppofe fhould follow Ific., 
upon the want of the one, is very much taken pfs 
off by the other, which is likewife of a flip- ] 
pery and lubricating nature. Though I am} Hoty, 
apt tothink if the Animal, after it is deprived }he jy 
of the Spicen, were put upon great, and fre= Igeqer 
quent motions, there would appear a more Joey 
fenfible injury from the want of it, and be= fy cy 
caufe the Subjedts, in which this Experiment | Hoe D 
is commonly made have not been afterwards | Hear 
put upon ftirring, but _ being fic for no farther | ralon 
ufe, or referved only for diffection, have beest fronier 
allow a to lie at home, and to live a lazie, Ibe | 
and foporofe life, therefore they have had | 
lefS occafion for the Mucilage, and fo have } 
feemed unconcerned for the want of that part, | 
which fupplies ic. And, as I make this an} 
Argument for my Hy ypothefis, that as the 
Spleen, fo the Mucilage is not abfolutely ne-— 
ceffary to the confervation of life, fo the qua- 
lity oe thar matter or-Jaice, which is always” 
found in the Parenchyma of the Splecn, does 
give us fome reafon to fufpeét, that ic is de- 
figned for the generation of this mucilaginous }}, 
Liquor. For that jt contains, and exhibits ) 
' {uch 


<n « 
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tf Hfuch a kind of Juice there is no Man, that has 
via fl CS Senfes, and cxaming it: ¢an deny. And 
whith why does it produce fucha Liquor, it not for 
ie ithe fervice, and benefit of thofe parts, which 
ea do ftand in need of it, and are evidently {up 
il plied with a Liquor of fuch a nature as the 
mh |Juice, which is found in the Spleen is. of ? 
"W Befides, confidering of how great, and pub- 
ng lick ufe the Mucilage is to moft parts of the 
tail Body, it is not flrange, that a Vifcus fhould 
Mill be formed, and defigned particularly for the 
i Ie) Generati d Elaboration of it, Morer 
eneration, and Elaboration of it. More 

‘tit over from this fuppofition, as this Gland has 
“ Hl no common Receptacle to entertain, nor pro- 
ae | per Ducts to convey the humour, which it 
{eparates, to other parts, we may eafily fee the 


‘ 


~ 
} 


ward 
tha) reafon, why it has neither ; one was incon- 
OM venient, and the other in a manner impoffi- 
li le, It was not convenient, that this Liquor 
Mil fhould be carried into, and referved in-any 
0 a Receptacle in or about the Spleen, becaule ic 
Cpu ftands at a great diftance from moft of the 
iis aM parts, to which the Mucilage is neceflary, fo 
SM) that if ic were depofited in any fuch large 
cy Cavity, ic could not be immediately fupplied 
4) upon any occafions, that areextraordinary, O¢ 
v9 fudden, as our motions oftentimes are. And 
, ii for Ducts ic feems next to an impoffibilicy, 
SH that the Spleen fhould have fo many, as 
pi would be neceflary toconvey the Mucilageto 
bit wee tone all 
(uch 


| 


| 
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all thofe parts, which ftand in need of its 
Whereas by what I fuppofe the ching ig }/™ 
done without,them, for by the Communicas| a 
tion of it to the Mats of Blood it is broughe J 
into a method, in-which it is difpenfable to} 
all the Joynts, the Mufcles, and Tendons, |"! 
and whatever parts can be thought. to require mel 
it, fince the Blood, with which it afterwards} 
Circulates, has its motion through all the! ppt 
parts of the Body, and in its Circulation flows |" 
to all the Glands, by which the Mucilage is. 
feparated in every part. at le 


) 


Dito 


I will go farther yet, and now I have en- . TI 
deavoured to prove, that the ufeof the Spleen | 5 
is to generate this mucilaginous Liquor, I will” Glan 
attempt to explain the manner, how it does it, | it 
which was a thought fuggefted to me from | Si 
what [ accidegtally obferved, when I was ae | hp 
bout making one Experiment with the Muci- | 4™ 
lage. Defigning to try what alteration an acid- | ‘it 
auftcre would make init, I mixed fome Spirit |)" 
of Vitriol with fome of the Decoction of Galls, | #4 
and [ found, that che mixture produced a foft, | ome 
and perfe&t Gum. Now as thereare evidently depo 
gummous parts in the Mucilage, fo'in the | ay‘ 
Spicen there {eem to be fupplied trom the Blood}. 
two Principles of the fame nature asthofe were | to 
of, of which I made that Gum, that is an | Whi 
acid and an auftere to produce it. The Spleen Nat 
having a fub-acid taft when it is boyled as Maf 

fal 
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ing) Dzemerbroek has obferved, does difcover an 
lini acid in it. JY do therefore fuppofe, that the 
‘ough! Splenick Glandules being formed with two 
ie ql colatory Pores, do by one feparate an acid, 
‘dog and by the other an auftere Juice, which 
teqigll Meeting in their imall Cavities the one does 
twa precipitate the other in the fame manner as the 
ll th Spirit of Vitriol did the Decottion of Galls, 
{loyal not into a plain, and perfect Gum, but as the 
lige i degree both of. the acidity, and aufterity is 
§ low, only into a more thin Mucilage. 
eng  Qhenature, and ufe of that Liquor, which 
Spiel is naturally {eparated by the mucilaginous 
ivi Glands, however it is firft generated, are 
isi fuch. as IT have defcribed. But as other 
som Glands of the Body, fo thefe do fometimes, 
yea feparate, and take off fromthe Mafs of Blood 
Mull a morbifick Matter, which becaufe it is not 
4m excerned out of the Body, bur is thrown, 
upon, and lodged in fome parts, which 
are affected, and injured by it, does excite 
fome particular Symptoms,, wherever it is 
depofited. . Therefore aJl the parts, where 
any of thefe Glands are feated, muft be ob- 
noxious to Catarrhs, when ever they. are 
difpofed for the feparation of thar Matter, 
which is Heterogeneous, and Morbifick, and 
Nature makes an attempt to depurate the 
Mafs of Blood by them. Now asthefe Glands, 
asI have fhewn, are feated both between the 
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Mufcles, and ‘about their Tendons; and in | 
the Interftices of the Joynts, fothis defluxion | 


of Matter happens fometimes to one, fome- 


times to the other, and fometimes co all of © 
them: which when it is excluded from the | 


Mafs of Blood by thofe mucilaginous Glands, 


which are feated between the mufcular parts, 7 
produces a Rheumatifm 5 when by thofe,which © 
terve to the Joynts only, and the Tendons, © 
which are inferred near them, procures the | 
Gour. I fhall therefore fay fomething of: 


both thefe Diftempers. But before, and in 


order to the explaining of the Nature, and {| 


Caufe of them I think it neceffary to give an 
account of fome Experiments, which I made 
with the Mucilage, which is the Liquor na- 


turally fupplied to, and always entertained in 7 


thofe parts, which are affected in thefe Di- 
ftempers. This I propofed to my felf, that 
as the humour, which is the caufe of them, 
is morbifick, and mingles with the Mucilage, 
when it is thrown into the fame Jnterftices, fo 
the alterations, which I might obferve from 
feveral mixtures made with the Mucilage, 
where they agreed with what we often ob- 
ferve in thefe cafes, would difcover both 
the nature of that humour, which is then 
the caufe of thefe Diftempers, and the rea- 
fon of fome Symptoms, which accompany 
AeA fT ABD E),, cr 2(8 Opa 
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The tryals, which I made with this Liquor 
by mixture, have been many, and more than 
I fhall here take notice of, becaufe there were-. 
feveral, which did not fucceed fo as to make 
any fenfible alteration in it. The Mucilage 
which I made ufe of, I had from the Joynts 
of Oxen, and of a Horfe, which being large 
Animals, did afford fufficient quantities for 
my purpofe. I made moft of the tryals both 
when it was hot, and when it was cold. Vi- 
negar dropt into it, when it was hot, made a 
confiderable Coagulation with a Serum, to 
all which I afterwards added the powder of 
Coral, both becaufe it is efteemed a Specifick 
ina Rheumatifm, and I thought the effer- 
vefcence, which would follow might diffolve 
fome part of the Curd, which the acid had 
produced, but I found no fuch effect from it, 
hor from Axtimonium Diaphoreticum, Crabs 
Fyes, nor any thing of a teftaceous nature, 
thatT tryed. All the following Experiments 
I made with it, when it was cold: I made the 
_ fame, when it was hot, but becaufe to give a di- 
ftinét account of both of them would be little 
better than a Tautology, I fhall only obferve, 
that thofe, which were made with it cold, did 
produce the fame effect when it was warmed, 
to wit, a Coagulation, with Acids, and Sti- 
pticks, only ina higher degree; and whereas 
the Coagulations, which were made, when it 
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was in one ftate did only change it into a | 


thick Jelly wichout ahy Serum, after the man- 
ner of a Cheefe, when it itis newly fet, as 
they termit, which over the Fire afterwards 
exhibited two diftinét parts, a Coagulum, and 
a Whey ; in the other, thatis,.when the Mu- 
cilage was hot, the mixtures, which coagulated 
it, produceda harder Curd, and a Serum di- 
{tinct from it. By dropping in fome of the 
Déco€tion of Galls to fome of it I turned the 
whole into a gelatinous Mafs, and it was all 
a fort of Coagulum like a skin, of a whitith 
colour, and fo tough as to hang all together, 
when I took it up witha Needle. This Coaga- 
lam, or Jelly, being laid in the Sun, and dryed, 
the partsot it {tuck all together in one piece, 
but was very friable, and cafily rubbed to a 
powder, which was very much like fine 
flower. ° The fame effe@t had the ftrong infu- 
fion of Balauffia, Red Rofes, Pomegranate- 
Pills, and the Peruvian Bark, although there 
was fome difference in the Coagulation. ac- 
cording to the different degrees of their ad- 
firingency. Witha few drops of Agua Fortis 
diftilled upon it the Mucilage was immedi- 
ately coagulated, though the Coagulum, which 
Was white, was fo tender, that it would by 
agitation be diflolved in fair water, and make 
it of the fame colour almoft like Milk, Spi- 
rit of Nitre made exactly the fame alteration 

in 
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init, as Agua Fortis did, a Coagulum, which 
Was of awhite colour. From which Pheno- 
menon I {hall afterwards endeavour to give the 
reafon, why the injuries of the Air, and takin 
cold are fo frequently the occafion of the 
Gout, and a Rheumatifm. Vinegar, Spiric 
of Salt, of Vitriol, Oil of Vitriol, and of 
Sulphur in fome Mucilage, which I tryed it 
with, did not make any confiderable alterati- 
on, when it wascold, but in fome other it did 
more, when Aqua Fortis, and Spirit of Nitte 
did produce in all the fame effects in the fame 
degree. AndI could not but admire to fee, 
that fo {trong an acid as Oil of Vitriol fhould 
have no greater effect upon it to alter it, not 
fo confiderable as that of Vinegar, which 
makes me think, that it is not always the 
high degree of acidity, that works this change, 
but there feems to be fomething particular in 
Wines, which difpofes them to coagulate this 
Liquor, when any of them are made ule of, 
and thofe parts of them, which are.apt to aé& 
thus upon it, are caft into thofe Interftices, 
where they have the Mucilage fingly to work 
upon. And therefore we find how readily 
any Wines do procure the Paroxyfms of the 
Gout, where the tone of the Glands is 
weakned, and the Patient has a difpofition to 
this Diftemper, which agrees with thofe try- 
als, I made with fome of them. For Claret, 
| ~ White- 
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White-Wine, and even Sack, but the Claret 


efpecially did make 


lage like a Jelly. 


that Claret, which 


a Coagulum in the Muci- 
And it was not ftrange, 
has both an Acid, and a 


Stipticity in it, fhould produce the greateft 
Coagulation. A mercurial water made. of 
Sublimate, and Agua Calc made a very con- 
Giderable whitifh Coagulation, and rendered 
it alla thick Jelly, which being held over the 
Fire turned to a Curd, anda Serum. A Solu- 


‘tion of Roman Vitriol produced a Coagulati- 


on likewife, fo did Alum diffolved in water, 
buc it made a greater alteration in fome, than 
it did in others, though the Mucilages were 
raken from Subjects of the fame Species. Sac- 
charum Saturni did infpiffate it, which appeared 


to be a true Coagulation, becaufe with the 


Fire they would turn to a diftin Coagulum, 
and Serum. Salt of Wormwood made no fen- 
fible alteration, only it feemed a little thicker, 
to which I put fome of the Decottion of 
Galls; which immediately produced a Coagu- 


lation. Then I dropt in fo 
triol to fee what would be 


me Spirit of Vi- 
the effect of the 


Collu€tation: of the Salt, and Spirit, and # 
found after it was over, that the Coagulum, and 


ferous part were dift 
limpid like water. 


inguifhed, and the Serum 
I took fome of the De- 


cottion of Galls, and added to it Spirit of Vi- 
ake a ftrong acid-auftere, 
where 


triol intending tom 


with the Mucilage. 221 


where I obferved, that thefe two by them- 
‘felves produced a Coagulation, and ftirring 
of them together, to fee, if the whole might 
not be brought to mix by that means, I found 
the Coagulum turned into a vifcous Body, and a 
perfect foft Gum. ThenI took out the Gum, 
and poured fome Mucilage to the refiduous 
Liquor, by which it was changed fo, as to af- 
fume a whitifh colour, but was not confider- 
ably coagulated, which it was the lefs, be- 
caufe the auftere parts were moft of them with 
fome of the acid precipitated into the Gum, 
which I had feparated from the ferous part. 
Buc if the Spirit of Vitriol, andthe Mucilage 
are firft mixt, and the auftere Liquor be after- 
wards added, they make a confiderable, and 
plentiful Coagulum, which will only be broken 
into{maller parts, and not be diffolved in water, 
Aqua Fortis, and the Decottion of Galls being 
both dropt into fome of the Mucilage madea 
white Coagulum, which likewife was noe dif- 
folvable in water, although with Oleum Tartarz 
per deliquium, and {o with Spirit of Salt Armo- 
niack dropt uponit, I prefently diffolvedir. I 
found likewife, that the Coagulum made with 
the infufion of Pomegranate-Pills, Pred Rofes, 
and Balauftia, being mixt with fome of the Mu- 
cilage, to which an acid had been put, made 
the Coagulum more firm, fo that it would not 
diffolve in fair water, but yet the Ofeum Tar- 

tare 
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tari per deliquium, and the Spirit of Salt Ar- 
moniack did the bufinefs in all of them. The 
Coagulum of the Mucilage made with an acid, 
and chéinfufion of the Peruvian Bark, and fe- 
veral other Aftringents I kept, and dryed, 
which when they were firft put to the Teeth 
feemed a little gritty, though after they were 
moift, they were of ,a fofter nature: I cannot 
but take particular notice, that all the mixtures 
made of the Mucilage with anacid, and an au- 
ftere, produced not only a plentiful Coagulati- 
on of a white colour, but fucha one,as was of 
a thicker confiftence, and not diffolvable in 
fair water, asthat was, which was made with 
an acid only, becaufe I fhall have occafion to 
make ufe of this obfervation, when I come to 
explain the manner, how the Zophz are pro- 
duced in a nodofe Gout. 

And now I come to give anaccount of fome 
ill Offices, which the mucilaginous Glands 
fometimes perform to thofe parts, where they 
arefeated, which being, asI {aid before, either 
about the Mutcles, or in the Interftices of the 
Joynt, do inthe one confpire with other caufes 
to procure a Rheumatifm, and in the other 
theGouc. And firft 
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Mutft own, that this Diftemper having its 
| feat in the Mufcular parts, may feem to 
lic out of the compafs of my Argument, as 
my Difcourfe has a refpect to the Bones, bur 
as I am now. concerned with the mucilaginous 
Glands, it lies fo in my way, thac I fhould 
think my felf guilry of the neglect of fome 
part of my bufinefs, if I fhould not take this 
occafion to offer fomething concerning it, And 
what I thallfay of it, is to be underftood of a 
true Humorofe Rheumatifm: For that, which 
isScorbutical, being nervous, and thefe Glands 
{eeming to be innocent, and to have no hand 
in it, my Difcourfe concerning them does not 
lead me to confider ir. 

That a true Rheumatifin is caufed by a 
flux of humours to the parts affected is univer. 
fally received, and underftood by Phyficians, 
and this Notion agrees not only with the 
Senfe,which they have of it,but with the Name 
too; which they have given it, though the 
manner, in which the morbifick Matter is 
thrown upon the parts affected, has never 
been truly explained, nor could ic be known 
Without the obfervation of thefe mucilaginous 
Glands feated amongft them. My Putnels 

theres 
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therefore fhall be to enquire both what the 
nature of the Humour 1s, which caufes it, 
and what way it is conveyed to the parts, 
which it affects, from both which confidered I 
{hall endeavour to account for the Symptoms 
of this Diftemper. 

The Humour cannot be thought to be the 
Mucilage it felf in its proper, and natural State, 
for it is too mild and inoffenfive to the ten- 
dereft; and moft fenfible Fibres, otherwife we 
fhould be naturally, and continually afflicted 
with this Diftemper in fome degree or other. 
Nor can we fuppofe, that the Mucilage does at 
that time, when a Rheumatifm happens, dege- 
nerate in the Blood into any fuch quality, as 
makesit acrious, or pungent to the parts, for 
thenall the parts of the Body,that have Glands, 
which feparate the Mucilage, muft neceflarily 
be affected at the fame time. Ic is therefore a 
preternatural, a morbifick Matter diftin& from 
the Mucilage lurking 
Blood, which being dangerous, and uneafie to 
Nature irritates the powers of. it to purge the 
Mafs of Blood from it. But yet it does not 
{eem to be the fame in all Rheumati{ms, but 
that difference, which may be conceived. to be 


fuch pains, may rationally be fuppofed to be 
in that, which is the caufe of this Diftemper, 
which I therefore judge to be of three forts. 

Some- 


firft in the Mafs of — 


sathe Humours, that are capable of exciting 
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Sometimes it isacrious, and more fubtle, and - 


‘of fuch a nature, that though it procures an 
acute pain, and is almoft intolerable to che fenfi- 
| ble Fibres, yet ic does not coagulate, nor infpif-. 
| fate the Mucilage, with which itis mixed, when 
it comes into the Interftices of the Mufeles, as 
things of that nature will not do it out of the 
Body. Butbecaufeitishot, and volatile, and 
fo not only diftends the parts by its influx, but 
diforders the Spirits, and agitates the Particles 
of the Blood, which by its quantity, and the 
compreffion of the extremities of the Veficls 
it obftruéts, there arifes a heat, and a greater 
inflammation in the parts, which {well. This 
matter is eafily, and quickly tranflated from 
one part to another, fo that the fwellings, efpe- 
cially before the inflammation arifes, are not 
fo permanent, nor the pain fo firmly fixt in 
any one part, but wherever it 1s, it gives 

the fenfe of a burning, and fiery quality. 
Sometimes the matter is Saline, where 
though the fixt Sale, as I obferved of Salt of 
Wormwood, may a little infpiffate the muci- 
laginous Liquor, yet it does not give it fuch a 
confiftence; asmakes it certainly, and pertina- 
cioufly fix, though it moves up and down with 
lefs quicknefS, and the paindoes not fo frequent- 
ly fhift its feat, as when the matter is acrious, 
and more {ubtle : befides which the fenfe of it 
is different, asit is pungent, a lpnsinaniag 
ut 
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126 Of a Rheumatifm. 
_ But then thirdly it is fometimes, and moft 
commonly an Acid, ‘or ‘kind of Corrofive, In. 
which cafe though the matter, whilft it is 
in the Mafs of Blood, be not thick, and ge- 
jatinous, yet when it comes to be feparated 
from the fanguincous Mafs, and to be mixt 
with the Mucilage ‘in'thofe parts, where the 
Mucilage is depofited, it coagulates it, and 
makes it a fort of a Jelly inthe fame manner, 
as it will be alcered by Spirit of ‘Nitre, and 
other Acids. And it not only appears from 
moft of ‘thofe Experiments, which I have 
mentioned, that the mucilaginous Liquor may 
be thus:coagulated in the Body, but in fome 
Rheumatical cafes ic is evident, that: it is fo. 
¥ will not infift upon what may be frequently 
obferved: from the application of Veficatories 
in this Diftemper; how there appears, when 
the Blifter'is raifed, and taken off, under the 
Caticilaatough Jelly like athick skin, which 
I have afterwards diflolved, becaufe this may 
‘not ‘pafs for demonftration:: But I have met 
with the account ‘of one cafe, which does un- 
deniably prove it ;0it is in'a Colledge of Pra- 
&tice read by Dr. Drelincourt'at Leyden, where 
he fays he himfelf in a‘Perfon, that died of a 


Rheumatifm, founda Jelly concreted upon) 


the fuperficies of the Mufcles of the thicknefs 
of ‘two orthreeDucats. » And Thad lately the 
Opportunity of obferving our, Chyrurgical 
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cafe,.and the account of another from Mr. Ed- 


ward Bulkley, a curious, and obferving, and 


skilful Surgeon of this Town, whichconfirm- 
ed. me in my opinion. .The Patients were 


) both of themhis. They had a large Tumour 


in one of the Thighs, -which he, finding a 
fluctuation of matter, opened by a Cauftick, 
and there ran out a large quantity of matter, 
fome Ounces of which I faw, as it was taken 
from one of them, and it was not-any thing 
likea Pus, but plainly like Milk turned toa 
Poffet,confifting offome pretty large,and many 
{maller pieces of white Curd mixed with a 
Serum, and was lodged inthe Interftices of the 
Mutcles, .where the Mucilageis feparated, and 
depofited. Now as my obfervation of the 
mucilaginous Glands about the Mufcles may 
intorm .us, what way the morbifick humour 


was brought-thither, and my Hypothefis does 
explain the, manner, how the matter, which 
was found, was generated there: So thefeob- 


fervations do feem to me clearly to prove, 
what I.would argue for, that the Mucilage 
is-fometimes coagulated in the Body, whilft 
jt is animated, efpecially, when I confider 
howexattly it agreed with fome alterations, I 
found in the mucilaginous. Liquor from fome 


mixtures, Ismade with it, when Ishad made 


it hor, 


Q. 2. When 
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When the quality of the morbifick matter }’2, 
is acid, and the Mucilage is coagulated, the 
pains are more fixt, fo that, though they arife | 
in fome other parts, yet thofe, which were the | 
firft Fruits of the Patients mifery, continue | 
immoved, the pains are corroding, fo that we | 
have thefe Patients complaining of a gnawing 
(fo they are pleafed to compare it) as if Dogs | 
were tearing of their Flefh, and this is that | 
Stubborn and Chronical Cafe, which fome- | 
times perfifts for half a year, or longer, and 
it may be is never overcome by all the Art, | 
and Inftruments of Phyfick. But yet asthere | 
is adifference in the nature of the acid, and | 
the degree of acidity, fo the degree of the Coa- | 
gulation is fometimes lefs, and fometimes | 
greater, and confequently the Diftemper is | 
with more, or lefs difficulty vanquifhed. | 

Ic is very probable, that fometimes there 
is the addition of an auftere, which confpires: | 
with the acid to coagulate the Mucilage, and 
then as the confiftence of it is rendered thicker, | 
fo it is more tough and difficult to be diffolved, | 
which makes the cafe more Stubborn, and — 
Chronical. However I do not think it is at 
any time an auftere only, when the pains are 
acute. 

The way of conveyance, by which this }! 
humour, whatever the nature of it is, is de- | 
rived to the mufcular parts, is by the muci- 

(. laginous. | 
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tmrghi Jaginous Glands, and that in the manner of a 
4, te Créfis, fo that the preternatural Humour, and 
yal the Mucilage are caft into the fame Recepta- 
eek cles, into the Interftices of the Mufcles, where 
itiqyll they. will come to be mixt together, and if the 
tty morbifick matter be an Acid, Experiments 
navig tell us, that the confequence will be a Coa- 
Dot GUlation. 
is th The firft occafion of this Diftemper is 
fone KQown to be generally the taking of Cold, 
‘, ay) and then it feems to be from a nitrous acidi- 
ie Ang TY» and fuch a kind of Spirit in the Air, as 
thee deftroys the due mixture. of the parts of the 
d, and | Blood, fixing the Spirits, and thofe Volatile 
Cin Parts, whofe motion, and activity do na- 
times turally fo agitate all rhe reft, as to confound 
ie if) ON with the other, and to preferve thofe, 
" which are of the fame nature, from running 
“there together, which is the mixture of the langui- 
shits BEOUS Particles. And when the Air is in an 
> ani) eXtraordmary degree impregnated with fucha 
bicker Spirit, then is this Difeafe more frequent, and 
alge Epidemical. — | 
“nil That the Air does confift partly of a Nitre, 
‘cgf) OF nitrous fpirit is of late an Opinion fo ge- 
sa nerally received, and fo ftrenuoufly defended, 
that he is almoft thought a Heretick in Philo- 
b thie fophy, that denies it. Now that this nitrous 
‘adel {pirit may be admitted into the Body even by 
wie the Pores of the Skin, I do not fee how any 
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one can queftion, whoconfiders, how the parts 
of Mercury, how thofe of oily Liniments, 
and Ointments, which are more grofs, will 
infinuate themfelves this way. Being there- 
fore received in fuch a quantity as to precipi- 
tate the Blood, and to produce a ferofity in 
it, it Communicates, as coagulating Liquors 
will do, its own quality efpecially to the Se- 
ram, Which being thus altered, becomes apt 
to coagulate the Mucilage, when they meet 


together in the fame Cavity. Though Ido:} 


think, that when any Rheumatick pain feizes 
any part upon the immediate influence of the 
Air, as when it does affect that place parti- 
cularly, upon which the cold Air ftrikes in 
an unufual manner, it does more immediately 
affeét’ the Mucilage, by penetrating’ through 
the Porés of the parts into the very Cavities, 
or Interflices, where the Mucilage is de- 
pofited. And that fuch a nitrous fpirit of the 
Air will coagulate this Liquor, when it either 
mingles with it per fe, or Communicates an 
acidity to the Serum of the Blood, and is con- 
veyed to it in that Vebiculum, we may be fen- 
fible'from that Experiment; which! made with 

the Muetlage, and Spirit of Nitre. 
The'taking of cold, ‘as is evident, does al- 
ter the Crafis of the Blood fo, that fome parts 
of it lofe their due mixture, and degenerate 
fo far as to becorge unfit ever to be intimately, 
. and 
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Put) and amicably mixt with the fanguineous Mats 
“it again, and thereupon Nature ufes her endea- 
Will) yours-to exclude them, that chey may neither 
her } deftroy the Diathefis of the Blood, nor con- 
‘th tinue to difturb its Circulation. © Therefore it 
Vil js obvious to our Obfervation, that there fol- 
(us| lows either a Fever, which is only an attempt 
OU to overcome, and exclude that Heterogene- 
Sal ous Matter; which endeavour is more fenfi- 
mel tle and protracted, becaufe the matter 1s not 
ld) excluded by any Glands, which perhaps may 
tis therefore ‘be retained in the Blood, becaufe 
ith the Particles of it are not yet accommodated 
ntti to the’Pores of any Glandules, and asthe vi- 
8 itll olent commotion in the Mafs of Blood at that 
uy time is inorder to expel them, fo we may fup- 
oni) pofe it is no lefs.to break, and {fo figurate 
ite «them, that they may be capable of being ex- 
se cerned by fome Glands, which when it is 
ft once done, ‘there followsa Crifis, fay there 
‘ttl follows either fuch a Fever, or fome Evacua- 
sa tion. Sometimes Nature is fo intent upon 
nll «this affair, and fo violent-in her attempts to 
‘inl throw of this matter, as to fuftain the lofs 


te 


vit of hee own Treafure, and the purer parts of 

the Blood in the exclufion of thofe; which 
si are Incongriious, and Morbifick, as when the 
mi Crafts ts made, or endeavoured by a Hemor- 
«tem rhage: ‘but'commonly this 1s done’ without 
iy that expence, and then it is by the glandular 
and Q4 Sluices 
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Sluices, but not always by the fame, fome- 
times by thofe of oné fort, and fometimes by 
thdfe of another, according as they are dif- 
pofed to receive, and feparate the morbifick 
Particles. Therefore upon a Cold we have 
fometimesa Crifs by the Glands of the Nofe, 
as in a Coryza3 or by the falivatory Glands; 
at another time by them of the Trachea, and 
Bronchia, asin a Cough, or Cararrh upon thofe 
parts; fometimes by the cutaneous Glands, 


and f{weating ; fometimes by thofe of the In- | 


teftines, and a Diarrhea. Neither are the 
mucilaginous Glands always excufed ; but the 
Mals of Blood exonerates it felf by them, by 
whichthe morbifick humour being feparated 
it is neceflarily caft upon the Mufcles. and 
Tendons, where the nitrous Spirit, Commu- 
nicated from the Air, and the matter de- 
praved by it coming to act upon the Muci- 
lage fingly doe infpifface it, and produce 
that Diflemper, which we call a Rheuma- 
tifm. 

Although this Diftemper does often owe 
its Original to the preception of Cold, yet it 
is fometimes contracted from other caufes, 
and occafioned from the liberal drinking of 
Rhenifh-Wine, and thofe Liquors, which are 
in the fame manner acid. Neirher have we 
any reafon to wonder at it, when we confi- 
der the nature of the Blood, and the ace 

Which 
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which does daily feed the Veffels, and repairs 
the fanguineous Mafs. I need not go about to 
prove, that the Chyle is of the nature of 
Milk, fince the Opinion has generally pre- 
vailed, that Milk is the very Chyle conveyed 
to the Breafts, cither by the Arteries, before 
itis affimilated to the Blood; or by more im- 
mediate Ducts. And Experiments do tel| us, 
that they both undergo the fame alteration 
from the mixture of an Acid. What mutt 
we then think of the Blood, which is ever 
day renewed, and maintained by ic, bue thae 
it borders upon the nature of it > So that fince 
four Liquors do produce a ferofity, and a Co- 
agulation in one, we mutt expect it will make 
an alteration in the Blood, which is fomewhat 
like it, though not in the fame degree, efpeci- 
ally if we drink plentifully of Liquors, that 
have much of an acidity in them, whilft the 
Chyle retains its lacteal nature, and before it 
is aflimilated tothe Blood. And I knew one, 
in whofe cure I was concerned, who was 
Scorbutical, that upon the drinking-of fharp. 
Wines, fuch as White-Wine, and Rhenith, 
efpecially at that time, when fome of the 
Chyle was yer in the lacteal Veffels, and whilft 
that, which was newly fupplied to the Blood- 
Veffels, was milky, would find the fame ef- 
fect, as from the injuries of the Air, to Wit, 
plainly a Cold, for fo-[ muft call it, 3 He 
ead, 
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Head, and a Coryza. And when we find 
thefe Wines fo Diuretick, it argues fome- 
thing like a Coagulation, which caufes ma- 
ny of the ferous parts to lofe their mix- 
ture, and difpofés them to a feparation. 
When thefe parts are fo altered, and once 
deprived of cheir duc mixture, as they are 
never again, or not eafily to be reduced to 
their naturat ftate, nor in that, which they 
are in, confiftent with the good Crafis, ‘and 
regular motion of the Blood, they become a 
peccant, and’ an offenfive humour. So that 
the bufinefs of Naturé then is, asin a Cold, 
co extrude them from the fanguineous: Mafs, 
And what is that plentiful excretion of Urine, 
which commonly attends, ‘or follows the li- 
beral drinking of fuch Liquors, but a kind 
of critical Evaciation of Seram, or a depura- 
tion of the Mafs of ‘Blood from fome parts 
of it, which, when they are precipitated, and 
have Joft cheir due mixture, agree better 
with a Chambér-pot’ than the fanguiferous 
Veffels.) at bl 
As the ferous parts altered by the mitrous 
Spirit of the Ait, fo neither the acid Liquors, 
which wedrink, nor the Serum precipitated by 
them, are always feparated by the fame Glands. 
Though this feparation is ofteh by the Kid- 
neys, yet fometimes it''is ‘made by thofe, 
which fupply the Salva, cfpecially in-fome 
| Scorbu- 
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Scorbutical Perfons, which I have often ob. 
ferved ; fometimes thefe Liquors not only in- 
€reafe a Cough, and heighten the Symptoms 
of it, which experience tells us: will be the 
effect of our ordinary drink, but they fome. 
times produce a Catarrh ‘upon the Lungs ; 
and fometimes it fo happens, that the morbi- 
fick Matter is thrown upon the mucilagingus 
Glands, which having the convenience of ex- 
onerating themfelves, : caft it off into the In- 
terftices of the Mufcles, and’ ‘Fendons. ° Be- 
ing depofited in the Receptacles, if I may fo 
call them, of the Mucilage, it mixes with it; 
and as we feethat the Acid, which produces 
a Coagulum, anda Serum in any Liquor, Com- 
muntcates its own quality more efpecially to 
the Serum, fo thefe Wines, which caufe a kind 
of Coagulation in the Blood or Chyle, will 
impregnate thofe ferous parts,- whofe due 
mixture they deftroy , with ‘an acid quali- 
ty, and render them of fuch a nature, as 
that they will coagulate the Mucilage, when 
they come to mingle with it, as I have 
fhewn that thefe Wines themfelyes will do 
it. 

Although the humour thus feparated ‘does 
produce a new Diftemper, it is no more im: 
proper to call it a Crifis, than Buboes, and 
the {wellings of the Parotides in Peftilential 
Fevers. For though it be notfo in refpect e 
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the whole Body, yet in refpe& to the Mafs of 
Blood it is. And I have obferved, where a 
Rheumatifm has been evidently critical, as 
particularly in one Patient I had, who la- 
boured with a Fever, in the Declenfion of 
which there came on a Rheumatifm in her 
Arms, which without doubt, was one thing, 
that folved it, as Nature excluded from the 
Mafs of Blood part of that Matter, which 
before had difordered it, by the mucilaginous 
Glands of thofe parts. 

The Symptoms of this Diftemper may be 
eafily, and fairly accounted for from the na- 
ture of the Matter, and the caufes of it, as 
I have explained them, and the manner, in 
which I have fuppofed it is produced. They 
are generally a {welling of the parts affected, 
fometimes with a rednefs 5 fevere and acute 
pains, there is commonly a Fever, a rigidity 
in the parts, and fometimes in the declenfion a 
Stupor, and Stifnefs. 

For the firft the Tumours, they muft ne- 
ceffarily attend this Difeafe, if it be caufed in 
thar manner, in which I have endeavoured 
to proveitis. For when the morbifick Mat- 
rer is plentifully feparated by the mucilaginous 
Glands of the Mufcles, and caft into the In- 
rerftices, it cannot but diftend, and raife thofe 

arts, which lie above it. And befides what 
is lodged in thofe Cavities between the Muf- 
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cles, the Catarrh, or vaft influx of the Humour 
will in an extraordinary manner fill, and di- 
ftend the Glands themfelves, and fo far in- 
creafe the thicknefs of the Membrana communis 
Mufculorum as to caufe a fenfible elevation of 
the parts, which lie over it. ‘Thus we fee 
the Glands on the infide of the Nofe in a Co- 
ryza are fometimes fo diftended, the Mem- 
brane of the Noftrils fo cumified, that the 
paflages are ftopt, and we are obliged to find 
another way for the infpiration, and expira- 
tion of the Air. And fuch a fwelling, and 
thicknefs I obferved in thofe parts of the com- 
mon Membrane of the Mufcles, which I found 
Hydropical. 

With the influx, and plenitude of the mor- 
bifick Matter confpires that, which follows up- 
on it, an obftruction in the Blood-Veffels, 
This is evident, that a {mall compreffion upon 
the Veflels, where they are minute, will force 
one fide of them to be contiguous to the 
other, and where the compreffion is great, as 
ic muft be where there is fuch a preternatural 
fulnefs, and {welling of the adjacent parts, 
we may well fuppofe the Veffels to be fo ob- 
{tructed, that the Blood can at beft but with 
difficulty Circulatethrough them: fo thatthe 
continual appulfe of it flowing more plenti- 
fully and freely into them, than it can proceed 
into the Veins, will fwell and diftend the 
Veflels, 
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Veflels, in which it is obftructed, 1as we fee 


the Veins will be tumified below a Ligature, 


and.in an Ophthalmia.we find the obftruction 
of the Blood will fo inlarge the Veflels as to 
make them appear vifible, which were before 
indifcernable. 

The reafon of the pains we may be able 
eafily to underftand from the Nature, which 
I fuppofe the \morbifick Matter to be of. When 
it: is either Saline and pungent, acrious and 
urent, or acid and akin toa Gorrofive, itis 
{ufficient to excite fuch pains, and we can 
expect no better treatment from it, when. it 
falls upon ifuch fenfible parts as the Mutcles, 
and Tendons, and the Membrana commaunis 
Mufculorum. Befides the fenfe, -which arifes 
merely from the quality of the Matter, the 
copious influx. of it into the ;parts affected, 
{tretching the Fibres bey ondtheir natural tone, 
does affect them with a-dolorifick fenfe, at leaft 
by making them, tenfe it renders them more 
ofenfible of the pain excited -by the Salt, ithe 
acidity or acrimony of the humour, which is 
more «intenfe.or-moderate 'as’the-quantity. of 
the matter, anid the degree of its quality are 
preater orlefs. 

The Fever, which is another Symptom, 
rhat.commonly attends this Diftemper,' does 
firft arife from the Heterogeneous |nature, of 


the morbifick Particles, and their unfitnefs -to 
be 
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be mixt with the.Mafs of Blood, ‘at which 
time it is moftly an effort of Nature to expel 
them, but afterwards it is continued by the 
acutene(s, and deverity of the pains exapitatin 
the Spirits, and producing a diforder and atu. 
multuous violence in their motion, which they 
Communicate to the Blood as they havea con: 
tinual influx into it, to invigorate ic, to pro- 
mote its Circulation, and to preferve ‘the 
mixture of its parts. Andito this Fever fome- 
thing may be-added from the compreflion, 
and ‘obftruction of the Blood-Veffels. For 
When the free Circulation of the Blood is 
hindered in one part, it feems obliged to 
move quicker in others: As we fee ina 
River dividing it felf ipto two ‘Channels, if 
one of them :be {tapped up; the ‘motion of 
the Water will be more rapid in the orher. 
Befides the \rigidity, which neceflarily :fol- 
lows: the {welling, and jpreternatural fulnefs 
of \the parts, thére is both a StifnefS, and 
Stupor, which the Patient has commonly the 
fenfe 2of after ‘the Rheumatick pains are jin a 
manner gone off.” Both of them I -conceiveto 
be'from an alteration in: thenature, and con- 
fiftence of the Mucilage, and:the ¢ffects parti- 
cularly of fuch a Rheumatifm, as is icauféd 


by anAcid. | To préferve the Fibres {flexible 


and tenfilesit is iheceflary, that they ‘be llu- 
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nual motion, and influx of the Spirits into 
them, it is requifice not only, that they be 
fupplied in a fufficient quantity , but their 
paflages the Canaliculi in the Nerves, and fi- 
brous parts muft be clear too. Now when 
the Mucilage is coagulated, it becomes unfit 
to lubricate the Mufcles, and Tendons, or to 
moiften, and preferve their Fibres fo pliable 
and tenfile as naturally they were. Where- 
upon they cannot be fo eafily contracted, 
nor thofe parts of them, which approach 
nearer to their Origination, when they act, 
lide fo readily, as they ought to do. And . 
there may be fome oppofition in the Tendons 
of the Antagonift Mufcles to their own ¢€x- 
tenfion, as they muft.be extended when the 
others are contracted. I did not long agone 
sn the tendinous Fibres of.a Horfe obferve 
tranfverfe, and circular wrinkles or Corruga- 
tions, which if we fuppofe to be in our own 
Tendons, and mufcular Fibres, when they 
are not extended, which we have great rea- 
{on to do, then we may reafonably think that 
the coagulated Mucilage infinuating it feft in- 
to, and fticking in the fmall Fovee, or Fur- 
rows, hinders the free and eafie extenfion of 
thofe parts. ; 
_ So the Stupor or numbnefs, which fometimes 
affects the parts after a Rheumatifm, pro- 
eceds from the fame alteration in the con- 
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fiftence of the Mucilage. For although the 
‘obftruction, and defeét of the Spirits be the 
immediate caufe, yet this obftruction arifes 
from fuch an alteration in the. Nature of thae 
Liquor, as renders it unfit to’ perform its-of- 
fice, and to moiften the nervous Fibres, for 
want of which they will become more dry; 
than they ought to be, and confequently 
their {mall Pipes will be contracted. ‘So that 
this Diftemper, where there thas been fucha 
Goagulation, leaving fometimes fuch an alte- 
ration in their temper, as. contracts, and 
ftreightens their Canaliculi, or {mall Cavities, 
impedes the plentiful influx of the Spirits in- 
‘Ff tothem, and their courfe through them, And 
| where we have fuch a Stupor, I am apt to 
‘} think, there remains fome pact of the: infpit- 
| fated Mucilage after the pains are ceafed, and 
‘P when the fwelling in a manner difappears, 
and that it is thicker, than it is during the 
| height of the Diftemper, though becaule it has 
'} loft that quality, which made it dolorifick, it 
att does not affect rhe Fibres inthe fame manner, 
Hl as it did before. This anguitation of the Caza: 
‘I Jiculi of the’ Fibres, if ic proceeds: to a toral 
| obftrution, produces a Palfie, as fometimes 
I we do obferve, that this Diftemper {ucceeds to 
fa Rheumatifm. BR 
_- From what f have faid concerning the mat: 
N ter, which is often the caufe of this Diftemper, 
| R how 
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how it is an Acid, and coagulates the Muci- 
lage, we may underftand the reafon, why a 
Rheumatifm continues fometimes fo long, 
and ftubborn. And when it is fo protra- 
é&ed, 1 take this to be a true Diagno- 
ftick of the nature of the morbifick Hu- 
mour. 

If I may have leave here to make a little 
incurfion into the Phyficians Province, I 
would add fomething concerning the Cure. 


And from what I have faid of the diverfity 


of the Humours, which may be the caufe of 
a Rheumatiim, we may difcover fome reafon 
for altering the means, and method-of Cure 
at fome times. And as the difference of the 
Humour does indicate the ufe of different Me- 


dicines, and fhews the unreafonablenefs of | 


one common and conftant method in all even 


rue, and humorofe Rheumatifms, fo by at- » 


tending tothe figns, which difcover the qua- 


lity of the Humour, and whether it bas coa- 


gulated the Mucilage or not, we may be di- 


rected both tin our Prognofticks, and the | 


choice of Means. 
This { may lay down as a general Rule, 


that fincea Rheumatifm; as I have fhewa, is | 


a Crifis, or depuration of the Blood by the 


mucilaginous Glands, we muft endeavour to | 


pur Nature into another method, and to pro- 
eure the exclufion of ‘the matter by fome other 
Glands, 
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Glands, which may. free not only the Mafs 
of Blood, but the whole Body from it; 
where it is to be confidered, what excretory 
Glands do feem moft apt co feparate, and carry 
off that morbifick Matter, which is to be ex- 
cerned. For as there is fometimes a difference 
in the nature of the matter, fo every fort with- 
out doube will pafs off more readily by one par- 
ticular, way of Evacuation, than by any other. 
When the morbifick Humour is acrious, 

and of fuch a nature that it does ‘not upon 
Its mixture coagulate nor in{piflate the Muci- 
lage, the moft convenient Evacuation after 

| Bleeding feems to be by the cutaneous Glands, 
f and however Diaphoretick Medicines may 
| male audire before the decienfion of a Rheu.- 
matifm, yet in this cafe they may be certainly 

| ufed not only with fafecy,buc with benefic prove 

| ded they are temperate, and free trom an acri- 
_ mony, fuch as Pulvis é Chel. Compoptus, Lapis 
) Covtrayerve, Anxtimonium Diaphoreticum, a De- 
j coction of Sar/a, and things of the like nature, 
|  Befides Evacuation, there muft be an en- 
| deavour to temper the heat, and to correct 
.) the Acrimony, in order whereunto fome forts 
| of Emulfions will be convenient, and this is 
the cafe, in which the Tindture of Rofes, 

| which is ufed without any diftinétion in hu- 
fi Morofe Rheumatifms, is truly a Specificks 
| For where the humour is acid, and the Mu- 
R 2 cilage 
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cilage coagulated the ufeyof ic-does feem nei- yi 
ther reconcileable to Reafon, nor to be de- qos 
fended againft, what Experiments’ dictate to fi!” 
us. Our Reafon will-tell us, that aftringents ji! 
as Red Rofes, are not proper to attenuate, ji’ 
nor an acid as Oil of Sulphur, or of Vitriol Wlirong 
to prevent or diffolve a Coagulum. By Ex. st 
periments we fhall find, as Ihave already Jott 
f{hewn, that both Rofes, and Oil of Sulphur, jo « 
or Oil of Vicriol, with which this Tinéture is. }oy : 
made, do produce the fame alteration in the }ill 
Mucilaye, that the morbifick Matter in this jliter 
cafe does induce, fo that they cannot be pro- lind 
per means to Cure it, nor effectual Remes fic 
dies to.prevent the farther degrees of the in-out | 
{piffation. | Hike t 
Where the humour is Saline, or Briny, jiend 
though I will not wholly condemn Diapho- } Th 
reticks, becaufe fuch a humour feems in fome }] ip 
meature apt to be excerned by the cutancous phe 
Glands,. as the fweat is naturally falt, yet jens 
the moft.convenient: way of Evacuation is by | 
a Diurefis: So: that as.I propofed Diaphore- 
ticks in the ficft cafe, fo 1 conceive Diureticks 
to be moft proper inthis, For tempering the 
fixc Salt, it feems reafonable and_ necellary 


to dilute it, and ‘in order to correct it we Heit 
may. allow: fuch light acids as will alter jDifi 
the nature of it in the Blood, and not coa+ ji to 


gulate the Mucilage, if they proceed fo fat | 
¥, as | 
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}asto change the nature of that falc humour, 
I } which is lodged. in the Interftices of the Muf- 
‘de cles, So that here it is, where the Conferve 
tull of Fruétus Cynosbati feems to be a Specifick. 
Kit) And in. this cafe fdo not fee, why we may not 
iuits) both with. fafety, and benefic’ make ufe of 
iit ftronger Acids, feeing the fixt Salt, aid the 
) Ix} Acid will ‘mutually alter, and correét each 
co | other, thatthe latter may not have a powet 
piu} to coagulate the Mucilage, if ic fhould not 
es Only act:upon the morbifick Matter in the 
inti) Mafs of Blood, but*alfo finda way into the 
this) Interftices of the Mufcles by the mucilaginous 
po Glands, | What Coral, which is propofed as a 
cmef| Specifick in ‘all humorofe Rheumatifms with. 
icing Out fuch.a diftinction, as I have made, is 
i like to do in this cafe I do not well-appre- 
priny) hend. 
ato =» The third-and laft fort:of Humour, which 
om] 1 fuppofe to be moft frequently the caufe of a 
neo) Kheumatifm is an Acid, fuch as not only di- 
: fl {tends the parts,where itis depofited,and affects 
ish them with a pain, but likewife makes. con- 
| fiderable alteration: in the confiftence of the 
sid Mucilage... When the Mucilage is thus coa- 
i vy gulated Diaphoretick Medicines are certainly 
lg pernicious, not only in the‘ augment, and 
im Height, but through the: whole courfe of. the 
dat Diftemper, unlefs ic can, be firft fo attenuated, 
‘ol aS to be capable of being difcharged out: ot 
a | R 3 thofe 
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thofe Cavities, in which itis lodged, ‘and ‘the 


aule | 


ordinary method of Practice, which forbids ee 
the ufe of them till che: decienfion of it, 18 | le 
in this cafe highly -reafonable, Though 1 | ni 
fay , they are at no time proper, unlefs the | at 
in{piffated matter be firft diflolved, and at- | wt 
tenuated, asa preparatory to the ule of fuch jtie A 
Medicines. However, the effedts 1 found } 


from Spirit of Salt Armoniack poured upon dW 


the coagulated Mucilage, and its contrariety | an ac 
to an Acid may lead us tothe plentiful ufe of if 
} to 0 


fach a Diaphoretick as that is, and of all thofe | 
things, which do inthe fame manner diffolve | 
a Coagulum. When the matter 1s thick, and 
gelatinous, what can other Diaphoretick Me: | et 
diciaes do? Suppofe they raife a fweat, and } I 
drive out fome parts ‘of the matter, which | ™™ 
lies beyond the mucilaginous Glands, we muft | by 
expe they will be thofe, which are the moift, | te 
and thin, which are neceflary to prevent its } tal 
induration, and to confpire with our endea- | "™ 
vours to attenuate it, by which means we j te 
have the coagulated Mucilage redticed to a | 
thicker confiftence, and rendered more un- | 
capable of being diffipated, and confequently ti 
the cure of the Diftemper more tedious, and § 
difficult. And as ¥ fuppofethe more thanor- } & 
dinary toughnefs, and the very thick confi- | 
{tence of fome part of the coagulated Matter | 
remaining after the pains are gone off, oes | 
: , | caufe 
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dill caufe fomé Symptoms, fo I am apt to think 
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that an imprudent ufe of Diaphorcticks may 
reduce the matter to that thicknefs, ‘and be 
the caufe of that rigidity, and Stupor, which 
die fometimes left behind. There isone thing, 
which may defervedly be recommended, where 
the morbifick Humour has coagulated the 
Mucilage, that 1s Salt of Tartar, the nature 
of which we know to be fuch as will correct 
dn acid, and if Experiments may not be 
thought to deceive us, will be nolefs effectual 
‘to diffolve the coagulated Mucilage, as ap- 
peats from, the tryals I made with it, which 
1 have given an account of Here Coral, and 
téftaccous powders may be thought’ to be 
proper, and {pecificks. For, though it 1s 
true, they will not diffolve the Coagulum ; yet 
by correéting the Acid in the part affected 
they will mitigate the pains, and by altering 
that part of the morbifick Matter, which is 
nor yet excluded from the Mafs of Blood, 
they will cut off chat fupply, which would 
feed, if I: may fo fpeak, and protratt the 
Difeafe. Some Phyficians for the fecurity of 
the refpiratory Organs do in the Cure of 
Rheumatifms prefcribe mucilaginous, and oily 
Peétorals, which in this fort of Rheumatifm 
do feet highly reafotrable in refpect not only 
tothe Lungs, but likewife to thofe mufcular 
parts, which are affected. For they ftanding 
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in need. of, and having naturally che fupply, | 


and. benefit of an Oil, and a mucilaginous |} — 


Liquor, and the nature of the Mucilage being 
fo aitered, as to be uncapable of an{wering its 
intention, this isimitating Natures Compofi- 


q 
] 
\, 


tion, and fubftituting an artificial mixture, } 


which fupplies the defect of that, which the | 


morbifick Matter has vitiated. 

To this kind of Rheumatifm theré are fome 
Evacuations, which, feem more peculiarly a- 
gteeable, than any others, By obferving the 


tendency of the Matter to the Salivatory | 


Glands,. and the plentiful fpicting, which fome 
Patients have in this cafe, I am ‘inclined to 
think, that a Salivation may here be very 
proper. Ana the;tough, and gelatinous Mat- 
ter, which I.haye feen: gathered under the 
Caticula from the application of Veficatories 
fo the parts, affected, I may fay the fenfible 
relict,’ which -I,bave known from them has 
been.an Argument,to perfuade me, that the 
Cantharides are in an efpecial manner efe@ual 


to. Evacuate the coagulated Matter. 
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Proceed now to confider the other Diftem. 
per the Gout... And if I fhould: be thoughr 
to have made a Digreffion in what I have {aid 
of a Rheumatifm, I return now to my. Argu- 
ment. For this Difeafe, as it has its feat a- 
mongft the Bones, does plainly lie within the 
compals of ir. " r 
A great part of that account, which I have 
given of a Rheumati{m,- is applicable to this, 
the-humour, . which excites the pains is.of the 
fame nature, the Glands, by which it. is. {e- 
parated from the Mafs of Blood, of the fame 
Kind, the parts, upon which ie is caft; equally 
fenfible, and fome of them, as. the Tendons, 
Which are inferted near the Joynts affected, 
in Specie the fame: but the feat of it is diffe. 
rent, which being in the Joynts, and about 
the Iendons, that lic near them, changes the 
name of a Rheumatifm, which may be taken 
for a more general one, for the particular de- 
nomination of an Arthritis.or Gout. . How- 
éver, fince it has a relation to our Bones, and 
the Argument J am concerned with, does di- 
rect me to.a particular confideration of [ 
‘he , ral] 
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fhall fay fomething firft of the nature of the 
Matter, which caufesit: Secondly, 1 fhall ex. 
plain the manner, in which, and the reafon, 
why it is carried (to, dnd dodged in the parts 
affected. Thirdly,1 will endeavour to give the 
reafon of theSymptoms. In all which J hall 
46 mtich, as ever 1 can, avoid the repetition of 
any thing, that I Have faid of the firft Di- 
ftemper.: ) | 
Ror the firft the nature of the Humour, | 
conceive,that there is the fame differerice, which 
I fuppofed in a Rheumatifm, that it 1s foine- 
times Saline, and pungent; fometimes acri- 
ous, and ufent; and moft frequently an Acid 
of inamanner cotrofive. I have this to add, 
tharitis certaiti, itis hot always of the fame 
nature from the different, and fomtimes con- 
trary effeCts'of the fanic reniediés, Which we 
Gad to be fo uncertain, and fallactous, that 
we conimonly doubt of the fuccefs of one 
thing in one’Patient, which we have found 
to be efficacious, atid beneficial to another. 
Though there be thefe differences at fome 
timés in the morbifick Matter, yet very com- 
monly the humout feems to be an Acid, and I 
conclude it to be very often fo not only from 
what wemay obferve in matly Patients about 
the time, when the fit is coming, and whilft 
it ig upon them, as we fhall have them com- 
plaining of four belchings, and throwing up 


acid 
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acid humours by vomit: but alfo from ‘the 
procataretick ‘caufes, which fréquently ‘give 
the Patient the firft difpofition ‘to this Di. 
ftemper, and afterwards procure the Paroxyy/- 
mes of it,, when he adventures to maké ah 
Experiment of their cffe&s = thefe are fuch 
Liquors, as have much of an acid in théni, 
and do eafily degenerate, and turn into a 
fharp Vinegar, as French Wines, Cider, and 
tlie like. 

The manner, in which the morbifick humour 
is caft out from the Mafs of Blood, when it is 
thrown into the Interftices of the Joynts, and 
upon the Tendons, which lie near them, is by 
the way of aCrifis. And this makes the Di- 
{temper return by*Paroxy/mes, which when the 
Mafs of Blood is depurated, afidthe morbifick 
Matter, which: Nature had depofited about 
the parts affected, ‘is diffipated and fpent, go 
off But whén the Blood comes by degrees, 
or from fome great occafion more fuddenly 
to be again impregnated with fuch a quantity 
of thefe heterogeneous Particles, that the 
whole Mafs is in danger ‘of being depraved, 
and Nature is irritated to endeavour their ex- 
clufion, then they return 5 ‘there will follow 
fome difcharge by thofe Glands, which are 
moft apt to receive and feparate them, which 
in this Diftemper being thofe, that fupply the 
Mucilage to the Joynts, the morbifick ped 
cles 
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cles are caft. upon thefe parts ,..where they 
raife {uch Symptoms as are the genuine effects 
of.theic own nature, and *fuch, as the parts 
ia. which they, are depofited, are thereupon 
fubject to. . 9% | 

5c hat the morbifick Humour is in this man- 
ner, that is critically thrown upon the _af- 
fected parts, we have reafon to conclude from 
that Febricula,, which immediately precedes 
the Paroxyfmes of the Gout, and fhews, that 
Nature is then.difturbed, and making an 
attack upon,.the “hoftile Matter. And, as 
when the Grifs,of.an ordinary, Fever is once 
begun, and proceeds by a Sweat, if the fweat 
be fuppreft, that that Crifs.is hindered, and 
no other fucceeds to it, the Fever is increafed, 
and:all. the Symptoms of ic often renewed by. 
che retention,of, the. febré/e Matter in the Mafs 
of Blood : In the fame manner will the. inter- 
rerruption of this Crifs by the mucilaginous 
Glands of the Joynts, or the reflux of the Mat- 
ter-into the. Blood occafion.a Fever, if Nature 
doesnot find fome other way to. depurate the 
fanguineous Mafs:.as Fore/fus in the 24. Obfer- 
vation of his 29..Book, tells us of one, who 


laboured with the Sciatica, and upon makinga - 


Ligature to opena Vein in his Foot he felliato 
a Swoon, fo that they could not bleed him, 
however he was cured of his pain, bur fell into 


akevers " 
? Upon 


ee 
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Upon this fuppofition, that every fit of the 
Gout is from a critical exclufion of morbifick 
Particles from the Mafs of Blood, and their 
feparation by the mucilaginous Glands, we 
may apprehend, how the Paroxy/mes of it 
may be, as they are commonly efteemed, a 


prefervation of the Patient's Life, and a fecu- 


rity againft violent Fevers and any other more 
fatal Diftempers, as they depurate the Mafs of 
Blood from thofe Feculencies, which if Nature 
had not this ready, and eafie way to caft them 
out of the fanguineous. Mafs, would. produce 
fuch a diforder, and excite fuch a violent fer- 
mentation, as‘makes a Fever.. Upon which 
fermentation if the morbifick Matter happens 
to be determined to, and thrown: upon the 
Glandules of the'more noble parts, then muft 
the confequence be ill, if not fatal, fach as an 
Apoplexy, a Phihifis, an Ajibma, or the like. 
If the Mafs of Blood can never be fo victori- 
ous, as to exclude them by fome Glands, there 
muft neceflarily follow.a Cachexy or ill habit 
of the whole Body, and allthemifchiefs, chat 
attend it. And: when doés ‘this Diftemper 
prove fatal, but when the Matter is tranflated 
toy and fixed upon .fome noble: Part, or Na- 
ture is tired; and fo languid,. that fhe can- 
not rife up againft her Enemy with fo much 
vigour, as to‘drive ic to the extreme parts. 


Neither do the arthritick Paroxy/mes only give 
: the 
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the Batient fome fecurity againft other Diftem- 
pers, that might procced from thofe imputi- 
ties; which the Blood infenfibly, contracts, but 
as; the mucilaginous Glands of the Joynts, 
are difpofed and ready to take off any incon- 
gruous Matter, as the Blood: has occafion to 
make ufe of them, they often prevent thofe 
Difeafes, which would otherwife arife from 
evident occafions. 

The fecretory Organs, which ferve to this 
Crifis, andfeparate the morbifick Humour, that 
caufes the Paroxy/mes of the Gout, are im 
Specie the fame as thofe, by which the Mar- 
ter in a Rheumatifm flows to the parts af- 
fected, that is the mucilaginous Glands, and 
I have faid fo-much of them of the Articu- 
lations, and Tendons,: that it is eafie to 
prove, they are parts, which by reafon of 
thefe Glands are evidently obnoxious to. the 
afflux of a preternatural Humour. 

Although the morbifick Matter is fome- 
times obtruded upon, and feparated by the 
mucilaginous Glands of fome one particular 
part, yet itis not very firange that the Sym- 
ptoms will often fhift their feat, and. that 
fometimes very fuddenly. For though Na- 
ture will bear fome leffer quantity of hetero: 


geneous Particles, and they may lurk in the’ 


Mafs of Blood for fome time, when they. have’ 
a fall beginning, and: increafe infenfibly, yet 


when 
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when they come to that fulnefs, that the whole 
Mats is in danger of being vitiated, and Nature 
is irritated to expel them, there arifes a fer. 
mentation in the Blood in order to exclude 
them, which being once begun is nor eafily 
fuppreft, but if the Crifs by the Glands of 
the Joynt, where it is firft attempted, and 
begins, be interrupted, then there is a recourfe 
to fome other Glands either of the fame kind 
as when the Matter is tranflated from one 
Joynt to another, or to fome other mucilagi- 
nous Glands; or of a different fort, as when 
the morbifick Matter is thrown upon the 
Lungs, the Brain, or Stomach. And how fre- 
quent is this motion of the Peccant Humours 
from fome Glands to others ia other Cafes > 
How common, is it for Nature in the Evacu- 
ation of any morbifick Matter, when fhe can- 
not finifh her work by the Glands of one 
part, to command the fervice of others? Thus 
fometimes we fhall havea Diarrhea fucceed to 
the flopping of fwearts, and the fuppreffion 
of a Diarrhea excite a kind of Salivation. 
In the Small Pox, if the Puffules fall, andthe 
fitting of the Patient unexpectedly fiops 
how often, and how fuddenly does Nature en- 
deavour an excretion of the morbifick Mat- 
ter by the Glands of the Inteftines, and fome- 
times the Kidneys are obferved to under- 
take the work of the cutaneous, and fali- 
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256 Of the Gout. 
vatory Glands, when the ‘excretion of the 
yariolous Matter does not proceed well by 
them. 3 
Ptake notice of this Phenomenon, and have 
explained the reafon of it, to fhew that the. 
guick motion of the arthritick pains at fome 
times, and the fadden tranflation of the 
Humour do not make it neceflary to fuppoic, 
that the morbifick Matter, or any paft of it is 
immediately fupplied from the Nerves, as 
fome would have it tobe:’ ‘Neither do fee 
how the Metaftafis of the Matter does in the 
leat favour fuch‘a fuppofition, unlefs it could 
be proved that the paflage and tranflation of it 
ig more free, and eafie by the Nerves, than 
by: the Bicod Veflels. And to make’ it ‘far- 
ther evident, that this obfervation does not 
make it improbable, that the Matter 1s de: 
rived from the Mafs of Blood in the Gout, 
let us confider how patallel the cafe lies. be- 
ween an Arthritis, and an Ery/pelas in this 
refpect, where the Matter 1s generally allowed 
onalbhands to be from the Blood. Does the 
arthritick humour; when it is repelled, or by 
any occafion: fuddenly removed from the part 
affected, appear with its Symptoms in fome 


other, fometimes fhewing 1t felf in another ~ 


Joynt; fometimes revenging ‘the difturbance 
upon the more Noble Parts? So: in the Ery- 


fipelas we fometimes obferve a tranflation of 
: the 
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‘the matter as quick and fudden, as that inthe 
Gout, and in the fame manner it fometimes 
hews it felfagain by Glandules of the fame 
Hiature in fome external part, fometimes it is 
caft upon the Brain, the Stomach, or the 
Lungs. But yet the arthritick pains are often 
fixt, and immoveable, and when the matter 
fo fuddenly fhiftsits featI take it to be either 
acrious, or faline, rather than an acid. 
From this fuppofition, that the morbifick 
Humour is feparated by the mucilaginous 
Glands of the Joynts, and the Tendons 
which lie near them, we may eafily fatisfic our 
felves, why the Gout does invade thofe parts; 
which we find to be obnoxious to it. As for 
the Sciatica, or Hip-Gout, [ have taken no- 
‘tice, that the mucilaginous Gland of the Ace- 
tabulum of the Coxendix is one of the largeft 
of the fort in the whole Body, fo that it is 
no Wonder, that the Humour ts excerned, 
and thrown into the Cavity by it, and ex- 
cites fuch Symptoms as we find there. In the 
Hands, as I have fhewn, there not only are 
confiderable Glands in all their Joynts, but 
the Tendons, which are there inferted, efpeci- 
ally thofe of the Mujcule Perforantes have 
their mucilaginous Glands, fo that Nature 
has a convenience in thefe parts to depurate 
I the Ma of Blood, and they muft receive the 
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Circulation obtrudes it upon them, and the 
Glands are difpofed to feparate it. The fame 
thing I might obferve of the Shoulder, and of 
the Knees. But of all the parts none are fo 
frequently attlicted with this Difeafe, as the 
Feet, and it is plain, why they are fo. For 
befides that they have many mucilaginous 
Glands in their Joynts, and others about the 
Tendons, which are inferted into their Bones, 
as the great Chord, or Tendon of the Mutcles, 
which extend the Foot, and thofe of the Per- 
forautes, 1 fay befides this, they are the infe- 
ferior, and, pendulous parts, fo that as their 
Glands make them capable of entertaining, 
fo their fituation does confpire with the effort 
of Nature to bring down the morbifick Mat- 
ter into them. 

I fhould in.the next place confider the rea- 
fon of the Symptoms, which are an acute 
Pain, a Tumour, which does moft common- 
ly, but noc conftantly attend the Gout, and 
the Zophi, which are fometimes generated in 


this Diftemper. In the fwellings there is no-— 


thing fo particular, and different from them 
in a Rheumatifm, thatI need add any thing 
to what I faid concerning them of a Rheuma- 
tim. So the fenfe, and Symptom of pain 
being always found in thar Diftemper, I have 
been.already obliged to take notice of it, and 


: i : ° 
have laid concerning it. wher ir ac. 
+ : 


companies 


t compa 
| realon 
| ter, a 
P) there 
| confi 
elves 
bith 

| felves 

I of th 
| penct 

7} fanc 
| ticuls 
tell b 

| pable 
‘the { 
then 

| Ther 
the 4 
ithe 
1 Glan 
j This, 
may 
" 
them 
hou 
iT kn 
t haye 
ithe 
ita): 
; n, 


Of the Gout. 459 


} companies a Rheumatifm, may difcover the 
| reafon of it here from che nature of the Mat- 
B ter, and fo farasit affects the Tendons. Bur 
§ there is one thing here, which deferves our 
§ confideration, that is how the Joynts them- 
| felves, or what parts of them are affected 
with the pain. I have fuppofed the Bones them- 
| felves to have fome fenfe by the mediation of 
| of thofe Fibres, which from the Perioffeum 


) penetrate, and are inferted into their fub- 


fiance ; but yet fince the extremity of an ar- 


.W ticulated Bone has no Membrane, I cannoé 


§ tell how we fhall make this part of them ca- 
| pable of Communicating that impreffion to 
| the fenfitive Faculty, which the quality of 
the morbifick Matter is apt to make upon it. 
There are therefore only the Ligaments, and 

| the Membrane, which lies immediately over 

ithe Articulations, with the mucilaginous 
® Glands, that can there be the fubjects of it. 


.m@ Lhis, as other Membranes are found to be, 
® may reafonably be thought to be acutely fen- 


fible. And if I fhould fay, the Ligaments 
| themfelves have fome fenfe, I donot think I 
 Mhould fpeak either abiurdly, or erroneoufly. 


BE know it is a common opinion, that they 


§ have none, as being a thine inconfiftent with 
B the convenience, and we<i-being of an Ani- 
“mal, and that, which would entail an uncafi- 


nels, and pain upon the motions of it. But 
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fuppofing they were fenfible, I do not fee any 


neceffity to conclude, that their motion, and 


the ftrefs, whichis at any time put upon them, 


would be. uneafie, and troublefom, fo long as 
that place of the Bone, upon which any part 
of the Ligament flides, is polifhed, and con- 
tinually lubricated with a foft mucilaginous, 
and oily fubftance, and fo long as there is no 
violence offered to them, and they are not 


extended fo as to exceed their bounds pre- | 
{cribed by Nature. JIs.it not as firange, that || 


the Stomach, whichall muft acknowledg to be 
fenfible, does daily receive the Nourifhment, 
takes*in fome matter, that is actually hot, as 
well as fome, that is cold, and by that mat- 
ter is diftended; yet feels not the ingrefs of 
the Food into its Cavity, perceives not the 
extenfion of its Fibres, unlefs there be fome- 
thing offenfive in the quality, or fome excefs 
in the quantity of what we eat or drink. 
The reafon of which feems to be very much 
the continual ufing, and accuftoming of Na- 


ture to the thing. So in the Ligaments be- | 


‘fides the fmoothnefs, and lubrication of that 
part of the Bone, which they move upon, 


their being always contiguous to it, and ac- 
cuftomed to flip upon it, makes them uncon- "] 


cerned, and is the reafon, why they perceive 
no diforder in their Spirits, though they have 
a fenfibility. And itis evident, that the con- 
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tiguity of a fenfible part to that fotrer fubftance 
of the articulated Bones, which is at their ex- 
tremities, is confiftent with the eafe of 1 
from the tendinous origination of the Mu/- 
culus Biceps of the Arm, which in pafling 
from the brim of the Acetabulum of the ‘Sca- 
pula, over the Head of the Os dumerz, has 
no Membrane intervenes between that and 
the Bone, but is immediately contiguous 
to it. : | 

When the morbifick Humour is acid, and 


| 
| flows into the Receptacles, as I may call them, 
| of the Mucilage, or Interftices of the Joynts, 


and Sinufes of the Tendons, and comes to be 
mixt with it, the effect will be the fame, or 
like that, which I obferved in the Expert- 
ments I made upon it with Agaa Portis, Spirit 
of Nitre, @c. that isa Coagulation, as I have 
{hewn before, when I treated of a Rheuma- 
tifm. And this may give us the reafon, why 
the Gout not only is often fixt in one place, 
but remains fo long, and obftinate. For when 
the matter happens thus to be thick, and gela- 
tinous, it is notto be expected, chat it fhould 
be eafily, and prefently difcharged out of the 
Interftices of the Joynts either by being re- 
forbed, or evaporated, when the confiftence 
of it renders it uncapable of infinuating it 
felf into the minute Pores, and penetrating 
rhofe narrow avenues, through which it is to 

. S 3 pals. 
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pafs. And according ‘to the degree, and na- : 
ture of theacid in the morbifick Humour, it Gout 
does more or lefs Coagulate the Mucilage, ja 
and the partaffected is fooner, or later, with jut 
more or lefs difficulty freed from it either | ™ 
by the tranflation of it to another, or b re 
the more happy exclufion of it out of the }tt" 
Body. fof the 
As from the Hypothefis, by which I have |! 
endeavoured to explain the nature, and caufes jan i 
of a Rheumatifm, and Gour, we may be and dl 
able to folve the reafon of all the Symptoms - | plon 
in an ordinary Arthritis; fo from fome of |! 
the Experiments, which I have given a rela-_ )"8¢ 
tion of it feems to be no difficult thing toac- | Mt 
count for that tophaceous Matter, which js |! 
fometimes found concreted in thofe parts, | ‘ly: 
that have bcen afflicted with this Diftem. |e 
per. Idid then particularly obferve, thatan whic 
Acid, and an Auftere being both mixt with | {ve 
the Mucilage did produce a plain, a notable, | 
and white Coagulation, where the Coagulum, } Co 
though ic was made when the Mucilage was the 
cold, was not fo foft,, and tender, nor dif. | th 
folvabie in water like that, which was made | inth 
with Acids only; but though it would break, | | 
remained diftinét in ic, and being dried wag | } ma 
eafily reducible to a fine powder like flour, Prop 
or the fine powder of Chalk. Now therefore | ot! 
I do humbly conceive, that where-eyer the | tur 
Gouc | til 
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ut () Gout comes ro be nodofe, there is not only 
lagi] an acidity in the preternatural Humour, 
With) which is feparated by the mucilaginous Glands, 
thy} and mixed with the Mucilage, but it is an 
ot yy acid-auftere, which. is no fooner thrown into 
f thei the Interftices of the Joynts, and the Sinufes 

of the Tendons, which are thereabouts, but 
hay) but it produces a Coagulum in the Mucilage, 
wus and that fuch a one as 1s not eafily attenuated, 
yi and diffolved, fo that it lies fixt, and im- 
tony prifoned there, and in time as the aqueous, 
1 ff and moift Particles are by the heat, and Spi- 
‘teh. rits carried off, the Terreftrial and Saline parts 
0. Concentrated come nearer cogether, and com- 
igh ing to be immediately contiguous do mutu- 
nity) ally adhere, and are concreted, fo as to pro- 
fem duce that Chalk or Tophaceous Matter, 
wim Which is in fome arthritick cafes to be ob- 
vil ferved. And as the Coagulum, which may 
ale | be made by an acid-auftere feems apt tomake 
in Concretion of that nature, fo the colour of 
yf the Tophaccous Matter does anfwer to that 
tm of this Coagulation, fo as to feem generated 

in this manner. 


nade 

reak | I might here from fome of thofe Experi- 
Ig a 

ws ments I gave an account of, obferve how 


proper fome preparations from Tartar, Spirit 
of Salt Armoniack, and thofe of the like na- 
ture appear to be in a Gout, where the Mu- 
cilage is coagulated either with an Acid, o£ 
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an acid-auftere, efpecially when the Coagalum 
is firft made, and before it is plainly Topha. | 
ceous. For when it has proceeded thus far; 
We cannot promife our felyes much fervice 
from them, when it feems to defie our Art, 
and Phyficians themfelves confefs, that 


Tollere nodofam uefcit Medicina Podagram. 


And as Medicines of this nature are inter- 
nally convenient, when the Mucilage is coa- | 
gulated, fo external Remedies of the fame 
nature are certainly reafonable, and none that 
I know of feem to carry in them fo much effi- 
cacy. Therefore I cannot but think that; thar, | 
which Dr.W2dis prefcribes in his Chapter de 
Arthritide, a Solution of Salt of Tartar, and 
Salt Armoniack ia Spring, or Rain-Water is 
an excellent fomentation in this cafe. 'How- 
ever if ic be ufed as it is preferibed without 
any diflinction, and refpect to that particular 
Humour, which caufes the Gour, and the 
Coagulation, which it produces, ic muft ‘ne- 
ceffarily, as the Humour is not always the 
fime, fometimes deceive our expectations, as 
no remedy will anfwer them, but when it is 
oppofed to fuch morbifick caufes, asitis ape 
to remove. | ag 

It is a common Rule, and Obfervation in 
this Diftemper, that the Catharticks, which 
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areufed, ought to be very ftrong, which efpeci- 
ally incafe of an Acid, and a Coagulation will 
hold true. The reafon of which will appear, 
when we confider that the exclufion of the mor. 
bifick Humour from the Mafs of Blood, and 
the feparation, which is made by the muci- 
Jaginous Glands is Critical, fo that it is requi- 
fite they fhould be fufficient to alter the man- 
ner of the Crifis, and to turn.the Humour 
into another Channel. But the principal rea- 
fon feems to be, becaufe the matter to be 
excerned is vifcous, fuch as is not apt to be 
exagitated, nor cafily removed out ot the Ca- 
wity, in which it is lodged. But it feems rea- 
fonable, and neceflary to attenuate the matter 
both by the internal, and external ufe of fuch 
means, as will diflolve a Coagulum, before 
they are exhibited. And if this be. firft 
done, perhaps more moderate Parges may. be 
{ufficient, and anfwer our intention more ef- 

fectually. | 
The Hypothefis of the Great, and Immor- 
tal Dr. Willis concerning the eaufe, and Ratio 
formalis of the Gout, is indeed very ingeni- 
ous: But yet, if I may without the fufpicion 
of arrogance difcover my diffent from him in 
this thing, I cannot but fay, that as there is 
no evidence or proof of the accumulation of 
an, Acid from the Nerves to fome particule 
Salino fixe fuggefted from the Blood , pron 
che 
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the congrefs of which he fuppofes there arifes 
4 fermentation, fo neither could I ever ob- 
ferve by any Experiment fuch an effervefcence, 
as he fuppofes, when I have at any time 
poured, an Acid to the Mucilage, though it 
was fenfibly falt. Neither is it neceflary to 
fuppofe fuch an Ebullition, or Conflict be- 
tween the morbifick Particles to make them 
painfully injurious to fuch fenfible parts, as 
the Fibres. There isno body will queftion, 
but an Acid, an Acrious, or a Saline Matter, 
unlefs it be conveniently temperated, will 
without fuch a commotion, and only by con- 
tact be uneafie to them, and excite {uch acute 
pains, as we have in this Diftemper. ‘There- 
fore this fuppofition, as I conceive, is made 
eratherto explain the Caufe of the Zophz, than 
the reafon of the pains. For the Doctor from 
the obfervation of a Coagulation made by the 
mixture, and after the effervefcence of Spirit 
of Vitriol with Oil of Tartar fuppofes it pro- 
bable, that from the mixture of an Acid de- 
rived from the Nerves, and of a fixt Salt from 
the Mafs of Blood, made in and about the 
Joynts, there follows firft an effervefcence, 
and at length from various Fermentations, 
and Coagulations of them there is generated 
a Tophaceous, and chalky Matter. Bue what 
I have offered with a defign to explain the 
manner, how thefe Topé are produced feems 
con- 
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confirmed by fome Experiments, and fuch as 
were made with the very, Liquor, which is 
actually feparated about thofe Parts, and to 
be found, where the Tophaceous Matter is 
generated, and fo comes nearer to a Demon- 
{tration. 

According to that Alyporhefs the Matter, 
which is the caufe of the Gout, ‘is to be always 
the fame, to wit an Acid from the Genus Ner- 
vojum, and a fixt or Alchalizate Salt from the 
Mats of Blood, which if it were fo, I do not 
fec, how there thould be fuch a difference in 
the effects of the fame Remedies: For if there 
be at no time a difference in the morbifick 
Matter, that, which is beneficial to one, 
would as certainly relieve another, and fo 
every one that labours under this Diftemper, 
allowing only for the various degrees of Con- 
cretion in the coagulated Matter, which is 
contradicted by daily experience: So that we 
muft conclude there is {uch a difference in it, 
as I have fuppofed, ar leaft, that it is not al. 
Ways of the fame nature. 

I fhall fay no more concerning this Sub- 
ject, only as the nature, and effects of fome 
Remedies, which I have known ufed in 
the Gout, have agreed with the Notion I 
have of the Caufes, and Nature of it, and 
confirmed me in my Opinion, fo I have fa- 
tisfied my felf about the Etiology of their 

| effects, 
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effects, and the manner of their operation 


from my Hypothefis, and perhaps, if it be well 
confidered, it may lead us to more rational, 
and effectual means, and methods of Cure, 
than are now made ufe of: Which it is not 
proper at this time to infift upon, when the 
defign of my Difcourfes fhould confine me 
to Anatomy, and natural Philofophy , and 
every incurfion into the Province of Me- 
dicine is a running away frpm my Argu- 
ment. 


The Firru 


DISCOURSE 


OF THE 


CARTILAGES. 


Hus I have purfued the method I at 
firft. propofed, as far as the Carti- 
lages, which though [ cannot call 
Bones, yet fo nearly are they al- 

lied to them, that it is not very ftrange to 
find them ftept out of their own form into 
the Clafis of Bones, and therefore it will not 
be improper, though the Argument be diffe- 
rent, to carry on my Difcourfes, with thofe 
Obfervations I have made of them, and with 
the account of their Nature. In fome Fifhes 
all the Bones, if I may fo call them, are no 
other than Griftles, and there are in Man the 
moft perfect of all Animals fome of them, 


that continue cartilaginous for fome confidera- 
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ble time after the Birth, and are in the ordi- 


nary courfe of Nature converted into Bones. 


The preternatural. mutation of them of the 
Afpera Arteria, of the Cartilago Enfiformis, 
and fome others: into Bones is no more, than 
has been obferved. So in Horfes, Oxen, 
and fome other Beafts this change is not 
very rare in the Cartilages of the Zhorax. 
But notwithftanding the aptitude there is 
in the Cartilages to become Bones, yet the 
difference, when they are one, and when 
they are the other is confiderable. Firft in 
their fubftance, and conformation. The fub- 


{tance of the Cartilages is fofter, and the parts 
g 


of them more eafily divided with the Knife, 
neither have they any large Cavities as fome, 
nor any fpongious part, as all the Bones 
have. And whereas the Wall, or that, which 
makes the fides of a Bone is the moft folid 
part of it, I have in feveral Cartilages ob- 
ferved it to be quite contrary, to wit, that 
the exterior part was the fofteft, and moft 
flexible. 

Secondly, They differ in their flexibility. 
The Bones are rigid, and more tenacious of 
their figure, the Cartilages are flexible, and 
more apt to be conformed’ to thofe figures, 
which the force, that -bends them, would 
oblige them to. 


The 


Of the Cartilages, 27% 

The reafon of this flexibility in one aboye 
the other is the difference, there is as to the 
union of their Particles, which In a Bone 
are at their extremitics fo united jin every 
feries, as to form a continued and an entire 
{tring, and when all inflexion obliges the ex. 
tremities of fome Particles cither to recede, 
as where the convex is elongated ,- or to ap. 
proach nearer to one another, as when the 
Concave is fhortned, confequently that Bo- 
dy, in which they are fo united, that they 
can do neither, muft be rigid, and unapé to 
be bent. ; 

The flexibility of the Carrilages arifes, a5 
in all other Bodies, that may be bent with. 
out injury, from the pofition, and figure of 
all, or at leaft fome of their Particles, as well 
as from the difunion, and diftinction of their 
extremities, which are of a long figure, and 
have a ftreight pofition, fo that one extremity 
looks towards one, and the other towards 
the other end of the Body, which they are 
the parts of. 

Befides the long figure, and the {treight po- 
fition of thefe Particles, chere is a certain or- 
der obferved in the placing, and difpofition 
of them, which is fuch, thatthe extremities 
of thofe in one Series do not terminate juft, 
where the extremities of the Particles, which 
are in the Series next to them, dos but they 
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27% Of the Cartilages: 
jie beyond them, and reach to fome inter- 
mediate part between the extremities of thofe 
Particles, which lie next to them laterally, 
as I-have expreft in the third Fig, Tab. I. 
For as the extremities of the Particles in a 
Aexible Body mutt be diftin& and their figure 
fuch, that thofe, which lie in one Series may 
be capable of moving, and fliding upon them, 
which are contiguous to them in the next, fo 
mutt their pofition, andorder be fuch that 
they may flip, and the extremities of their 
Particles may not only approach nearer to but 
recede from one another without interrupting 
the continuity of the Body. For want of the 
firft of which the Body would be inflexible; 
and from a deficienice in the other, it would 
be inevitably broken upon being bent when 
any part of it is elongated. But upon thefe 
{uppofitions we may cafily conceive how a 
flexible Body may be infle&ted without a dif- 
{olution of the continuity of it, even when 
the convex part is lengthned, and the extre- 
mities of the Particles recede one from. ano- 
ther. ’Where they are driven clofer together, 
it is true, there is no reafon to think, that a 
Fracture fhould be the confequence of an In- 
flexion though the extremities do not lie int 
this order. But without doubt in the bend- 
ing almoft of all Bodies there is an elongation 


of one fide, even when the other is fhortned; 
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and fuppofing the alteration, which is made 
in the pofition of their Particles to be by their 
recedure, yet ftill the Body will be as fecure 
againft a Fracture, and as capable of being in- 
-fle&ted without any injury, whilft the order 
of its parts is fuch as I afcribe to them: As fup- 
pofe in the fourth Fig. Tab. II. a, 2,4, a, to be 
four Series of Particles lying contiguous to 
one another laterally, and making one Body, 
fuppofe thof of the firft, and third Series, 
which have their termination about the mid- 
dle part of them, which lie next to them in the 
fecond, and fourth, to be moved, and to flide 
at one end towards 4, and ‘in the other part 
towards c, foas to elongate the whole Body,. 
we may apprehend, how they may move both 
ways, and flip‘upon the Particles, ‘which are 
laterally contiguous to them; without any in- 
jury to the continuity of the whole, and un- 
til they come as far as 4, or the Interftices be- 
tween the extremities of the Particles in the 
fecond, and fourth Series there will’ be ‘no 
Fra@ture. But when they are forced fo far, 
that one of their extremities is brought to. 
thofe Interftices, there will neceflarily follow 
4 folutio Continui. And this is the reafon why 
a Body, when it is too much inflected, breaks, 
and why it is broken firft in the convex 
part, for on that fide is the recedure of the 


extremities of the Particles, and the nearer 
they 
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they lie to the fuperficies there; the more 
confiderable it is, and: confequently they are 
firft brought to the Interftices between the ex- 
tremities of thofe Particles, which lie next to 
them laterally. 

Not, that I fuppofe, that all the Particles in 
every flexible Body obtain fuch a_pofition, 
or that every one of them, that lie in the 
fame Series, are capable of receding from, or 
moving nearer to one:another, but there are 
fo many,. that are, as anfwer to the degree of 
inflexion, that the Body is capable of /alvé 
coutinuitate. And according to. the number 
and proportion of the Particles, that are of 
a flreight figure, and thus. pofited, and ac- 
cording to the length of them, and the di- 
{tance of the extremities of the Particles in 
one Serics from the extremities of thofe, 
which are contiguous to them laterally, the 
Body may be more, or lefs infleted without 
a Fracture. 

Befides their flexibility, the Cartilages have 
fome rigidity, and a power of reftitution or 
recoyling, when they are bent, which is very 
evident in the Epig/ortis, though it be not 
forigid as fome other Cartilages, which has 
no Mufclesto: puliit up, but does after ir has 
been depreft by the defeending Food rife by 
its own innate power of reftitution into its 

natural pofition, which reflection may be ob- 
| ferved 
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ferved in it after the/Animal is dead, when 
it is preit.down upon ‘the Rimula of the 
Laryux. 

This feems'to arife from the Air; fometimes 

from the ‘preffure of the external Ait, fome- 
| times from an Aer infitus included in the [n- 
terftices of the Body“ic feif, bur generally 
from both. “As IT have fhewn, thacirc is né- 
eeflary the extremities of the! Particles in a 
flexible Body fhould “be diftin®, fo we may 
reafonably: think, theté are fome Spatiola, or 
Interftices between them, (nay in many Bo- 
dies, which are rigid, they are very vifible,) in 
which there is an imprifoned Air, which, as 
it is evident from innumerable Experiments, 
is endued with an Elafticity or Spring. So 
| that whatever'prefles upon its Spring, and as 
| at were winds it up to an extraordinary height, 
will caufe:a fenfible renitency in it, ‘and an 
endeavour to expand it felf, and this refiftance 
in the Air, when it is crowded into a nar- 
rower {pace;:'than is convenient to the nature 
of it, is that which gives a recoyling Body 
_ the power of reflection, and obliges it, after 
it is bent, to return to its former figure, in 
Which the Spatiola within ic obtain their 
natural capacity. and the Air which is 
,@ compreft recovers the liberty of expanding 

| ic felt. 
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When.the concave part of any rigid Body, 


that is bent, is fhortned, and the extremities 
of the Particles are preft nearer to one ano- 


ther, the Interftices- between them: will necef- - 


farily be rendered .lefs;, and- the Air. included 
in them, will be compreft,.fo that che Spring 
muft be, as. it were, wound up, and the na- 
tural conf equence. of this compreffion. will be 
a renitency in the:Air,, or,an»endeavour to 
drive the -Particles.into that pofture, and the 


whole Body. into..that. figure,'; that. will re- - 


ftere the natural, capacity. of. the Interftices, 
which was accommedated to the quantity of 
Aix contained. in-them..; The ftrength, ‘and 
powertul refiftance-of .the aereal Spring; when 
the Air; isccontraéted into,a narrower. {pace, 
than w hat. it ufaallys sand | naturally, expands 
ic felt in, .is.evidently deen; in-the-ufe of ta 
Wind;Gun,,. where: ar, greater quantity of Air 
is. crowded into.it,, sthan the {paces which itis 


confined. LO, |.is capable ef containiag wathout — 


a violent compreflion,. and sunnisg \up the 
Spring of.ic.co. an, extraordinary height, and 


when. the. Gun is,difcharged,, when the sin- 7 


cluced, Air bas the liberty. of; dilating. it felf, 
ind relaxing its Spring, we find’ with what a 
ie it exertsits elafticity. | Tiss 
But..when, the convex: part of. a recoyling 
Body is elongated, when the extremities of 
the Particles on that fiie recede from one ano- 
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§ ther in inflexion, the preffure is then ‘not up- 
on the Air, which is included in the Interfti- 
| ces of the Body, -but upon the external Air, 
"§ Forafmuch as the Spatiola between the ex- 


termities of the Particles are inlarged, fo 


}far the Body incroaches upon the At- 
§ mofphere, and fo long as the external Air 
is excluded, and has nor the Jiberty of filling 


wp what is added to the capacity of ‘the 
Interftices, there is nothing to anfwer for 
that {pace which the -Atmofphere lofes, fo 
that the external Air muft neceffarily be com- 
preft, and the Spring of it heightned. | Thence 
follows in it an endeavour to drive back the 


Particles of the inflected’ Body into their na- 


tural pofition, and to reduce the Spariola of 
it to their former capacity, which cannot be 
be done without the reftitution of the Body 
An effe& of this 
nature from a prefflure upon the external Air 
we have formerly. feen here in an Experiment 
made by Monxfieur Papin before this honoura- 
ble Society, which was done with the Barrel 
of a Gun fitted to the Atr-Pump. In which 
Experimenc the Air being exhaufted out of 
the Gun, and obtruded upon the external Air, 
and the external Air being excluded from the 
Cavity of the Barrel, fo that it could not ob- 
tain any fpace to anfwer for that, which the 
evacuated Air then occupied, it was com- 
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278. Of the Gartilages. 
preft, and the Spring of it confiderably 
heightned, which afterwards appeared, when 
the breech of the Barrel was opened, and 
the external Air had. the liberty of expanding 
it felf; for it rufhe in with that violence, 
and exerted the power of its Spring fo much 
as to fhoer the Bullet, with which the Gun 
was charged, with a great viclence, 

Ihave been the longer infifting upon the 
nature of flexible Bodies; and made it one 
part of my bufine’s at this rime to explain the 


reaion, Why thoie, that have a rigidity, do 


recoil not only to fhew why the Carrilages 
may bebent withour breaking, and how they 
endeavour to return, after they are bent, to 
their natural figure, but becaute I defigned, 
that what f have faid concerning the flexibi- 
lity, and power of reftitution, which are in 
fome Bodies fhould ferve as fome account of 
the nature of thefe parts, of the Particles, 
which they confiit-of, and of the order, in 
which thefe Particles are difpofed. Now 
therefore to make a particular application of 
what | have faid of the nature, and parts of 
a flexible and recoyling Body, to the Carti- 
lages, the figure of their Particles is long, and 
they are {mooth, their pofition ftreight, their 
extremities diftin®, between which there are 
Interftices, and in thefe Incerftices is an in- 


cluded Air, the Particles are difpofed in a. 
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Of the Cartilages, 279 
certain order, fo that in every Series they reach 
j with their extremities to fome intermediate 
cing Part, or near to the middle of thofe, which 
ike,§ are next'to them laterally, and lie quite over 
Huth the Interftices, which are formed between the 
| extremities of thofe on their fides, whereby 
} the Spatiola are inclofed, and the Air con- 
tained in them is ftritly imprifoned. 

From hence we may underftand, wherein 
| the difference between a Bone and a Carti- 
lage does confift, thatin one the Particles are 
United at their extremities fo, thar every Se- 
tes makes a continued, and compleat ftring, 
whereas in the other they are diftin®t, and 
there are little diftances, or cavities between 
their ends, fo that they are in every Series 
capable of being driven nearer to, or forced 
farther from one another. “And this is the 
j alteration, that a Cartilage undergoes when 
| ic becomes a Bone, to wit, the Particles at 
thicir extremities are fo nourifhed, and receive 
fuch an addition, as to touch one another 
there, to unite, and acquire a continuity, 
which. makes them in every Series form an 
intire {lring, when the implanted Air has a 
paflage out of the Interftices, and gives way to 
that Nourifhment, whofe acceffion it did before 
refift., By this union of the Particles the temper 
of it isaltered,and it being difficult to difingage, 
§ and part them, it grows firm and inflexible. 
= T 4 The 


(=p) 
= 
PS 


oA 
ce ae 


pee ae “ 


ae 
'h Ss 

= Cu ade! 
‘i SAeseob iat 


Ee Pee ig ee i at he ait Che arene Ot Ae gi ee BE ures 
Pet OE Ae st Sa Sn Was a ANN Aly MG iene Rete 2a 8 sea 
4 ee Ries wa Re Pe ae 

whsarabee 


ee eee 


280 Of the Cartilages. 


The terreftrial parts, and the fixt Sale in” 
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the Cartilages, whilft they obrain their pro- 
per nature, are much lefs in proportion to the 
other parts, than they are in a Bone. For I 
find there remains after Calcination but about 
a fifteenth part. 


The Cartilages have a Membrane, as the 
Bones have, which to {peak properly we muft 
call the Perichordrinm, thoughit is in a man- 
ner the fame, anda continuation of the Perz- 
offeum, confifting of the fame fort of threads, 
being of the fame texture, and every way fo 
agreeing with it, that { need not ftand to give 
a particular account of it. Neither does the 
ufe and defign of the Perichondrium differ from 
them of the Membrane, which immediately 
covers the Bones, it feryes to cloath the 
parts, and helps to fet bounds to their Ac- 
cretion, it fupplies the want of Nerves in 
them, gives them a fenfibility, and affords 
them thofe Spirits, which are neceflary to af- 
fift in their increafe; and is a medium, where- 
by the Tendons of the Mufcles are fixed to 
thofe Cartilages, which have any of them in- 
fertcd into them as thofe of the Laryzx, and 
fome others. But in thofe, that are. joyned 
to any of the Bones, it feems to be’ chiefly 
ferviceable in ftrengthning their conjunction. 
For though there be another contrivance for 


joyning » 


a 
| 
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| 
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joyning of them, yet when this Membrane is 
taken off, or divided round that part, ‘where 
they meet, they are eafily feparated, 

For ftrengthning the adhefion of the Peri- 
chondrium to the Griftles, and confequently to 
make the conjunction of the Bones, and €ar- 
tilages, which are united, and the union of 
any part, that appertains to them, more firm, 
they have little Furrows, and fuperficial Pits, 
or depreffions fo to inlarge their fuperficies, 
where their Membrane is applied, and ad- 
heres to them, which it does partly by an 
immediate contiguity, which manner of Con- 
junction, as I obferved, when I gave an ac- 
count of the Perioffeum, is fo much the more 
firm, as the furface where two Bodies, fo 
united do immediately touch. one another, is 
larger, and therefore this Membrane has on 
that fide, which lies next to the Cartilage, 
inequalites, and protuberances exactly fitted 
to, and filling the fuperficial Cavities, which 
are formed inthe part it adheres to. 

But befides this manner of »Conjun¢tion, 
their Membrane issunited to them by {mall 
Fibrille, or threads, which enter fome way 
into their fubftance, as thofe of the Periofte- 
um are inferted into the Bones. By thefe are 
fupplied the Spirits, which ferve in their Ac- 
cretion, and by whofe mediation we may rea- 


‘fonably fappofe, that the Cartilages have 
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fome other fenfe, than what is external, and 
merely in their Membrane, 

Though they prefent us with a whitith 
colour, they are not defticute of Blood-Vef- 
fels, but they have abundance of them, fo that 
in the fingle Cartélago Thyroides 1 have feen 
fome hundreds of Pores, by fome of which 
fome of the Veficis pafs’d into it, as by others 
fome of them had their egrefs.. Thefe all 
ferve. only fortheir Accretion, and Nutrition. 

The Cartilages do not feem to have any 
medullary Oil feparared within them from 
their Arterial Blood, For though they evi- 
dently ftand in need of fomethimg ot that, or 
the like nature, and when I have traced the 
Blood-Veflels, which run along commonly in 
athe middle of thofe Cartilsges, which are of 
a long figure, fo far as the part where I 
thought they had their termination, [ have 
fometime found an oily fubftance beyond it, 
yet I could not difcover any Veficles, or 
Giandules for the feparation of it, fo that 
that Oil feemed to be fupplied from, the 
Bone, to which it was unfted. Thus in my 
account of the Marrow I fuppofed fome part 
of the medullary Oil to be affigned to the Car- 
tilages, where they are.joyned to any Bones, 
and I obferved that there are Pores, which I 
cannot but think are formed for the commu- 
nication of it from one to che other. 


For 
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For the joyning of thofe Cartilages to th 
Bones, Which are united to any of them (be: 
fides the fervice of their Membrane, which I 
have taken notice of) the Bones are form. 
ed in that part, which is applied to them 
with fome confpicuous Protuberances ‘or 
fhort and obrufe Roots, and other lefler 
Radicles, which are numerous, and ftand 
thick together as well in thofe Protuberances 
asin the other parts of that end of the Bones, 


by ‘which they are a little way implanted 
into the Cartilages, 
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Of th USE of the 
CARTILAGE. 


HE ufe of the Cartilages in general 
is no obf{cure thing. We mutt con- 
fider, that there are fome parts of the 
Body, which require a greater ftrength and 
folidity, than was agreeable with the na- 
ture of the Fibres, or Ligaments, as they 
are neceflary for the defence of fome ten- 
der, and noble Parts, or for the Dilatation of 
fome paffage, to keep it diftended, and to 
reftore it to its natural capacity, when it has 
been compreft, and ftreightned 5 and yet 
withal ic was no Jefs requifite, that they 
fhould be more flexible, than the Bones, and 
fo pliable, as to alter their figure, when the 
motions, and actions of fome of the parts, 
which they either protect, or are united, or 
adjacent to, do require it. Now to make 
a Part both folid, and flexible, and fo ca- 
pable of anfwering both thefe - intenfions, 


Nature has formed the Cartilages, which are 
of 


Of the Ufe of the Cartilages, ¢oc. 285. 
of a middle temper between a Bone, and a 
Ligament; that partake of the firmnefs, and 
rigidity of one, and the flexibility of the 
other, and they are made ufe of wherever 
a firmer part than a Ligament, and a more 
pliable .fubftance, than a- Bone is required. 
And it were an eafie thing to fhew, how all 
parts of this Confticution are neceffary,. and 
ferviceable in every part, where they. are 
»planted: But I think it not needful, fince 
-every one, that does but view, and confi- 
der the parts, which they are appointed to, 
may have the profpect of them, and the 
reafon of this contrivance at the fame time. 
I fhall only give my thoughts particularly 
concerning the ufe of the Cartilages, which 
are united to the true Ribs, becaufe: their 
ufe, and the manner, in which they are fer- 
viceable in Refpiration feems to be imper- 
fectly explained, and not truly underftood. 


Any one may be fenfible, how: improvi- 
dent Nature had been, if fhe had: made the 
Walls of the Thorax fibrous, and placed 
two of the greateft Engines of Life with- 
out a folid defence on’ thofe fides, which 
are obnoxious to external preflures, and in- 
juries. Bur as thefe parts’ were to be pro- 
rected, fo'there is the neceflary action of 

Refpi- 
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286 Of the Ufe of the 
Refpiration, which as ic was not to be in- 
terrupted, nor the parts infervient thereunto 
to be injured by external violence; fo there 
muft be fome contrivance, that it may not 
be hindered by the flra@ure and nature of 
the parts, which -inclofe the Cavity of the 
Breaft. If the Cartilages of the Breaft had 
been Ligaments, or only membranous, the 
Heart, and Lungs could have had no de- 
fence and fecurity againft the impreffions, 
which the violence offered to thefe parts 
had been apt to make upon them. If they 
had been plainly Bones, that Bow, which 
lies between the Srerwum, and the Verte- 
bres had not been capable of an Eiongati- 
on, which is certainly the thing defigned in 
making fome part of it cartilaginous, that 
by the reducing of that part to a more 
freight figure both the Vertebres, and Breatt- 
Bone may be protruded. 


The learned, and ingenious Dr. Mayo has 
given us a good account, how the Ribs do 
contribute to the ampliation of the Breaft 
by the altecation of their pofition, and be- 
ing raifed from that Plane, which divides 
the Cavity of the Breaft into two equal 
parts, towards which they did before in- 
cline, be ic the Mediastinum, or be it imagi- 
| nary; 


Cartilages of the Thorax, 48 z 
nary, fo that whereas before the 
acute, they come to form right Angles with 
that Plane. For the Ribs, as he obferyes, 
are not articulated with the Spine, and 
Breaft-Bone at right Angles, buc fo as to 
form acute Angles beneath themfelves, and 
he fuppofes the Cartilages are joyned to 
them to add to their length, and tor aug: 
menting the Concave of their Arch. And 
this is demonftrable, that if feveral Bows, 
Or incurvated Bodies as the Ribs are, ly- 
ing upon, or inclining to a Plane, be fo 
taifed as to reft upon their extremities, and 
to make Right Angles with that Plane, 
they will form a large Cavity under their 
Arches. But if this were the defign of 
the Cartilages, the Ribs would have done 
this as well if every one of them had 
been a continued Bone from the Sternum 
to the Vertebres. Therefore | conceive, 
that they are intended to make the: Ribs 
more capable of altering their figure, and 
fo contribute another Way to the dilara- 
tion of che Breaft. I hall not: then be 
affraid to affert, that the Cartilages do 
fome particular Way add to the capaci. 
ty of the Breaft in Infpiration, as J 
doubt not, but they likewife a@ a part, 
and  affift in the Contraction of it, 
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288 Of the Ufe of the 


when the Air is forced out of the Lungs. 


Firft’ I fay they help in inlarging the Ca- 


vity of the Zhorax, not merely by being 


raifed from the Plane, towards which the 
Ribs incline, when the Air is evacuated, 
buc by altering their figure, when they af- 
cend towards the Clavicles. For.if we ftridtly 
obferve the ampliation of the Breaft; when 
we draw in the Alt, we fhall find, chat 
there is fomething more added to the Ca- 
pacity .of it, than what ‘can proceed from 
the elevation only of the Ribs, it will ap- 
pear to.any, one, that takes notice of it, 
that the Vertebres of the Zhorax are driven 
outwards, and the Srerzum though not fo 
fenfibly is‘protruded; when we infpire, which 
cannot: be effected by the elevation of the 
Ribs, and their forming Right Angles, with 
that Plane, from which they are raifed. For 
although this does inlarge the Cavity of 
the Breaft in that part, which is under 
their Arches, yet this elevation alone does 


make no alteration in their Longitude, 


without which it is impoffible they fhould 
protrude both thofe parts, that are joyned 
to their extremities, at the fame time. For 
fo long as the diftance between their ex- 

tremes 
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tremes is the fame, when they are pulled 
up towards the Clavicles, as’ when they 
defcend, this alteration of their pofition only 
can no ways thruft forth the parts, which 
are fixed to their extremities, 


Therefore to folve this thing of the pro- 
trufion of the Vertebres and Sternum in In- 
{piration,, we muft fappofe, when: the Ribs 
afcend, fuch a change of their figure in fome 
patt of :them, as makes an addition to the 
length of the whole. And'we fhall fee how 
this is done, if we obferve the figure of the 
Cartilages, that are joyned to the true Ribs, 
how itis :a fort of an Angle, fo that as 
this Angle is: morevor lefs Obtufe, the ex- 
treme part both of the Rib, and Cartilage, 
recede farther from, or come nearer to one 
another.’ So that when the Ribs defcend, 
and incline towards their Plane, and theig 
Cartilages :obrain their natural figure, this 
Angle, asic is always obtufe, ‘comes nearet 
to.a Right: Angle, but when they are drawn 
up; itis rendered’ more Obtufe.. And as 
the alteration of their figure when wedraw 
in the Air, and the reftitution of it in ex. 
Piration require their flexibilicy, fo I have 
obferved  thefe Cartilages to have continued 
Cartilaginous, and flexible, where this An- 

U gle 
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190 Of the Ufe of the 
gle has been, when the reft of the Carti- 
lage has been of a bony nature, which con- 
firmed me in my Opinion, that this angu- 
lar part of them is particularly defigned 
for their elongation at thac time, when we 
infpire. Now this is capable of a Demonftra- 
tion, that as an Angle becomes more Ob- 
tufe, and it approaches ‘nearer to a ftreight 
Line, the diftance between the extremities 
of the two lateral Lines, which form it, 


will be. increafed. So it. is here, the An- | 


gle of the Cartilages being rendered more 
Obtufe by the contraction of the Inter- 
coftal Mufcles, and they being reduced 
mearer to ftreight figure, when the Ribs 
are raifed, their extremities do neceflarily 
recede from cach other, and confequently 
thruft out the Sternum, to which they are 
united at onc end, and drive back the 
Ribs, which are joyned to the other, by 
the mediation of which they protrude the 


Vertebres. And if this were not the de- ~ 


fign of that angular figure, which thefe Car- 
tilages obtain, to wit, to add to the Ca- 


pacity of the Breaft by the protrufion of. 


thofe parts, but only to inlarge the Cavi- 
ty or Arch under the Ribs in their elevati- 
on, I do not fee why Nature has made this 
difference between their figure, and that a 
the 
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the (Ribs and did not rather give them 
both the fame obliquity fo as to make one 
exact Bow of them both. Nay why has 
Nature made any fuch thing as Cartilages 
here, and filled up fome part of the di- 
{tance between the Vertebres and Srernum 
with a fubftance of a flexible temper, if it 
were not with this defign to make them 
capable of an clongation, when if every Rib 
had been a continued Bone to the Srer- 
nw, and had had no fuch thing as a Carti- 
lage joyned to it, it had with an Articula- 
fion at the Breaft-Bone been as readily 
difpofed to afcend towards the Clavicle, and 
would have formed the fame Arch 5 aS ir 
does with it, if we fuppofe no alteration 
in the figure of this part, 


I have fecondly made thefe Cartilages to 
confpire in expiration, to prove which we 
muft confider, that they obtain their pro- 
per figure, and their parts have their na- 
tural pofition only, when the Breaft is con- 
tracted, and becanfe there cannot be fuch a 
change in the figure of the Cartilages, as 
renders their Angle tore obtufe, than it ha. 
turally is, without the fame difturbance to 
their Particles, and the fame alteration in 
their Pores, or the Interftices between 
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the extremities of the Particles, as there are 
upon the inflexion of any rigid Body, (for 
what inflexion is to a Body that is ftreight, 
the fame.is extenfion to that, which is 
crooked) therefore there muft neceflarily be 
a preflure upon the Spring either of an in- 


ternal, included Air, or of the external Air, | 


as the Convex is fhortned, or the Concave 
is clongated: For in the extenfion or| re- 
ducing of an, oblique Body nearer to a 
{treight figure, different from what it 1s in 


the bending of one that is ftreight, when — 


there is an elongation, it is on the Con- 
cave, and the abbreviation is.on ,the Con- 
vex part. ha eee 


Thefe Cartilages therefore having from 
the Spring of the Air a power of refticuti- 
on, will, when their figure; and-the capaci- 
ty of their Pores are fo altered, as to make 
a preflure upon it, recoyle, and without the 


help of, any Mufcles return to their firft - 
figure, as we fee in the Epzglottis, which is 


not fo rigid. By this power of reftitution 
they are one caufe of their own, and of 
the Ribs fubfidence, whereby they, contract 
the Cavity of the Breaft, and: by making a 


preflure. upon the inflated Lungs contri- | 


bute to the expiration of the Air, which 
Tele aie ins - diftended 


.-Cartilages of the Thorax, ° 2.93. 
diftended them. ‘And this is one great 
reafon, why the Thorax is contracted in all 
dead Bodies. This we cannot. think pro- 
ceeds from any action of the Mutcles, which. 
ferve for. expiration, unlefs we will fuppofe 
they are always the laft that a&t, which 
{eems to be improbable, when we have ber- 
ter reafons to conclude that the infpiratory 
Mutcles are-the laft of -all-thefe,.-that—cen- 
tract themfelves. Let them be which they: 
will, this is certain, that after Death nei- 
ther of them can modifie the Cavity of 
the Breaft cither by -contracting or diftend- 
ing of it, Whereas ifthe Lungs are then 
inflated, and the Zhorax is dilated, til] 
it afterwards contratts ic felf. And though 
this is partly to be afcribed to the fubfi-, 
dence- of the Veficulous fubftance of the 
Lungs, yet if we confider, that the re- 
filience, or reflection of thefe Cartilages, 
when they are extended, arifing from the 
clafticity of the Air, without any depen-- 
dence upon the “Animal Spirits the power 
of it remains the fame, when the Body -is 
dead, as it was before, and» that they: have 
Mtill, a natural conatus’ to. return’ ‘to that 
Figure, which) they cannot. obtain. without 
the depreffion of the Ribs, and: the: con- 

traction 


294 Of the Ue of the Cartilages ; exc. 
traction of the Breaft, we cannot but 
think, that this is one thing, that deter- 
mines the polture of the onc, the figure, 
and capacity of the other after Death. 
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